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INTRODUCTION 


DISSERTATION ABSTRACTS is a monthly compilation of abstracts of doctoral dissertations submitted to Univer- 
sity Microfilms, Inc. by more than 115 cooperating institutions. Some institutions do not send all of their doctoral dis- 
sertations. Also, the various institutions began using the doctoral dissertation program at different times. For instance, 
some who entered the program this year decided to publish their earlier dissertations; other schools have used the pro- 
gram for publishing only those dissertations that were ready at the time of entry or later. Only those dissertations which 
are released to University Microfilms can be abstracted in DISSERTATION ABSTRACTS. Copies of the complete text 
may be purchased either on microfilm or as enlarged prints. 


Arrangement. Each issue of DISSERTATION ABSTRACTS consists of a principal section, an author index and a sub- 
ject index. The principal section contains the abstracts, arranged under the subject categories assigned by the author of 
the dissertation. The alphabetical list of categories is given in the table of contents. 





The subject index lists each dissertation under one or more subject headings as assigned by the Library of Congress 
from an examination of the abstract. Headings used by the Library in its official catalog are assigned if an appropriate 
one has been established; otherwise the headings are derived from the abstract. 


In order that each abstract may be included in the subject index, form headings are used to index abstracts of works 
of literature, art and music. For example, literary works are entered under Drama, Fiction, Poetry, etc.; works of art 
under Paintings, Sculpture, etc.; musical compositions under Symphonies, Concertos, etc. 


The author and subject indexes are cumulated annually. The monthly subject indexes contain see references from 
synonymous or alternative terms. The annual cumulated index contains, in addition, see also references to more specific 


or closely related subjects. 


U. S. OFFICE OF EDUCATION REPORTS 


On January 3, 1961 the U. S. Office of Education contracted with the Department of Audiovisual Instruction for the 
prevaration and publication of Title VII research reports. 


Abstracts are prepared on every completed Title VII research project and these abstracts are being published in 
DISSERTATION ABSTRACTS from time to time as they become available. Some of these abstracts are contained in this 
issue and will follow in subsequent issues. They are placed together in a separate section at the end of the abstracts of 


doctoral dissertations. 


The complete research reports are also available from University Microfilms at the stated prices. In general, these 
prices are based on the prices for complete doctoral dissertations and they are available either as positive 35mm micro- 


film or as 6 X 8 inch xerographic reprints. 


COMPLETE DISSERTATIONS 


Positive 35mm microfilm copies of the complete dissertations to which the abstracts refer are available at 14 cents 
per page. The minimum charge is $2.75 per dissertation. 


University Microfilms also offers enlarged xerographic prints on book paper from its microfilm holdings, of all doc- 
toral dissertations from graduate schools participating in the publication of dissertations on microfilm. The rate is 43 
cents per page including binding, with a minimum charge of $3.00 for each dissertation. The size of the pages furnished 
is approximately 54 x 84 inches. Pages are bound in soft paper covers. This added service makes dissertations gen- 
erally available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and for this reason 
selected pages will be furnished as photographic enlargements at 20 cents per page for the same page size. Only com- 
plete dissertations will be furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. Please order either xero- 
graphic or microfilm copies by order number. The order number appears directly under the abstract title. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.75 each issue. 


Vol. Issue Vol. Issue 


XII 1-6 incl. XV 1 
XIII 1 3 
6 9 
Index XVI 8 
XIV 1 XVII 3 
12 10 
11 
XIX 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 


I-V (complete) $11.00 
VI-X (complete) 33.00 
XI-XIII (ea. vol.) 14.00 
XIV-XVII (ea. vol.) 22.00 
XVIII 11.00 
XIX 22.00 
XX 22.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $15.00 each volume. 


Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $42.50 in 
the United States; $47.50 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$50.00 in the United States; $55.00 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
$9.00 foreign. 
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AGRICULTURE 


AGRICULTURE, GENERAL 


THE EFFECT OF LAYER CHARGE ON THE 
SWELLING CHARACTERISTICS OF AN 
ARTIFICIALLY WEATHERED MUSCOVITE 


(Order No. 61-6506) 


George William Bailey, Ph.D. 
Purdue University, 1961 


Major Professor: Joe L. White 


This study was undertaken to assess the effect of vary- 
ing layer charge of a contiguous weathering sequence on 
the extent of interlamellar expansion for each member of 
the series. The weathering series was prepared by treat- 
ment of a muscovite, Silversheen mica, for varying periods 
of time with molten lithium nitrate at 300°C. 

Basal spacings were determined for the various mem- 
bers of the contiguous series which had been saturated 
with various cations and solvated with water and glycerol. 
A close relationship between the magnitude of the layer 
charge and the degree of expansion was observed for the 
calcium- and magnesium-saturated members solvated with 
water. No such relationship existed for the members sat- 
urated with lithium, sodium, potassium and aluminum and 
solvated with water. Layer charge had no discernible ef- 
fect on the expansion characteristics of the weathering se- 
ries solvated with glycerol regardless of the nature of the 
saturating cation. 

Loss of ethylene glycol from the interlamellar spacings 
upon exposure of the specimen to atmospheric conditions 
was inferred from the diminution of the intensity of the 
17 A. reflection and an increase in the intensity of the 
14.2 A. spacing. The effect of percent relative humidity on 
the loss of ethylene glycol was examined. No evidence in- 
dicating loss of ethylene glycol was found under conditions 
approximating zero percent or 100 percent relative hu- 
midity. The three factors found to influence the loss of 
ethylene glycol are: (1) nature of the saturating cation, 

(2) variation in layer charge values, and (3) variation in 
the percent expandable material. 

A mineral with expansion properties similar to those 
reported for dioctahedral vermiculite was synthesized by 
reaction of a hydroxy-aluminum solution with the members 
of the weathering series. A direct relationship was shown 
to exist between the magnitude of the layer charge and the 
thermal stability of the aluminum interlayer. From this 
relationship it can be inferred that dioctahedral vermicu- 
lite is a weathering product of mica with a high layer 
charge. 

An infrared absorption band was found at 4.20u in both 
the hydroxy-aluminum sample and the hydroxy-aluminum - 
saturated members of the contiguous weathering sequence. 
This band was attributed to the presence of hydroxyl bonds 
whose vibration frequency is dependent upon the configura- 





tion and spatial arrangement of the hydroxy-aluminum 
polymers in the interlamellar spaces. 
Microfilm $2.75; Xerox $5.60. 112 pages. 


A METHOD TO IMPROVE THE 
STORAGE LIFE OF FROZEN 
CONCENTRATED MILK 


(Order No. 61-5894) 


Douglas Robert Braatz, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor W. C. Winder 


The storage of frozen concentrated milk at tempera- 
tures above 0°F is limited by the rapid destabilization of 
the protein. The purpose of this investigation was to de- 
velop a method of processing that would improve storage 
life at 10°F. The investigation was devoted primarily to 
variations in processing which could be adapted to a com- 
mercial operation. 

A method of processing concentrate was developed 
which provided 12 to 13 weeks’ storage at 10°F. The 
process consisted of forewarming the milk at 165°F for 16 
seconds, homogenizing at about 2500 psi and condensing to 
slightly over 36% solids. The concentrate was standard- 
ized to 36% solids with distilled water, packaged in tinned- 
steel containers, subjected to a heat treatment of 155°F for 
25 minutes, followed by quiescent cooling and freezing. 

Several phases of processing were found to have a sig- 
nificant effect on subsequent storage life of the concentrate 
at 10°F. Forewarming the fluid milk using heat treatments 
exceeding 155°F for 30 minutes caused a decrease in stor- 
age life. The adverse effect of excessive forewarming be- 
came increasingly more pronounced as the severity of the 
treatment increased. 

Homogenization of the concentrate after condensing was 
found to cause a decrease in storage life as compared with 
homogenization of the milk prior to condensing. 

The heat treatment of 155°F for 25 minutes applied to 
the packaged concentrate appeared to be an important 
processing step. Storage life of the concentrate increased 
as the time of holding at 155°F was increased from 0 to 20 
minutes. Holding the concentrate at 155°F for 30 minutes 
provided approximately the same storage life as the 20 
minute treatment. However, holding the concentrate at 
155°F for longer than 30 minutes caused a decrease in 
storage life. 

The manner in which the concentrate was cooled after 
the heat treatment was found to have a very significant ef- 
fect on storage life. Agitation of the concentrate at tem- 
peratures below 100°F decreased subsequent storage life of 
the concentrate. The effect of agitation became increasingly 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
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more pronounced as the temperature at which agitation oc- 
curred was decreased. Agitation of the concentrate during 
freezing was extremely detrimental resulting ina com- 
plete loss of the beneficial effect provided by the heat 
treatment. 

Most of the experimental results indicated a relation- 
ship between lactose crystallization in the concentrate and 
protein destabilization. Evidence supporting this postula- 
tion was demonstrated by removing part of the lactose 
prior to the heat treatment. As the amount of lactose re- 
moved was increased, lactose crystallization occurred 
later during storage and storage life increased. 

The increase in storage life provided by the heat treat- 
ment after packaging and the quiescent cooling and freezing 
was explained by a relationship to lactose crystallization. 
It appeared that lactose nucleation could occur during 
standardizing and packaging of the concentrate and accel- 
erate the rate of protein destabilization during storage. 
Heating the concentrate to 155°F for 25 minutes resolubil- 
ized these lactose nuclei. Quiescent cooling below 100°F 
and quiescent freezing were necessary to prevent lactose 
crystallization during these phases of processing and to 
delay crystallization during subsequent storage. 

The mechanism by which lactose crystallization induced 
protein destabilization was not resolved. 

Microfilm $2.75; Xerox $5.80. 120 pages. 


PHYSICO-CHEMICAL PROPERTIES AND 
BEHAVIOR OF CLAY-ORGANIC-COMPLEXES 


(Order No. 61-4183) 


John Arthur Frederick de Silva, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. S. J. Toth 


Three clay colloids isolated from kaolinite, illite, ben- 
tonite anc four organic colloids separated from alfalfa and 
wheat straw composts, high moor peat and coal humic acids 
were H-saturated by electrodialysis and characterized as 
to their physico-chemical properties and behavior by 
potentiometric titrations, cation exchange capacity deter- 
minations (CEC), electrokinetic and viscosimetric measure- 
ments; X-ray diffraction and infra-red absorption spectro- 
scopy. Complexes of these clay-organic colloids were 
prepared and analyzed by the above methods for evidences 
of complex formation and the structural bonds involved in 
the reactions. 

Potentiometric titrations indicate that H-Clays behave 
as H-Al-Clays or Al-Clays, and that the organic colloids 
have several functional reactive groups which dissociate 
at different pH values as shown by several inflection points. 
A marked loss in CEC was found in all the complexes, 
when compared with the sum of the CEC of the clay and or- 
ganic colloids. The complexing effects were pronounced 
in the acid pH range, and showed a high degree of stability 
over a wide pH range (5.5 - 8.5). 

Electrokinetic measurements of the electrodialysed 
clay colloids indicate that they do not show any tendency 
towards amphoteric behavior, having no isoelectric point, 
but instead are strongly electronegative over a wide range 
of pH (2.5-8.0). The colloids exhibited a point of minimum 





migration, which may correspond to the isoelectric point. 
The electrokinetic behavior of the organic colloids is re- 
flected by their C/N ratios, those with narrow C/N ratios 
exhibit amphoteric behavior due to their high protein con- 
tent, while those with wide C/N ratios remained electro- 
negative. The electrokinetic and viscosimetric behavior 
of the clay and organic colloids were greatly changed upon 
complex formation. All the complexes showed greatly re- 
duced migration velocities and zeta potential values, when 
compared with those of the clay and organic colloids con- 
sidered separately or additively. Depending on the floccu- 
lating cations used greater reductions in electrokinetic 
properties were observed with Al and Fe than with H ions. 
This is due to greater neutralization of the electrical 
charges on the colloids by the trivalent ions than by the 
monovalent ions. The introduction of Al and Fe into the 
system did not reverse the electrokinetic behavior of the 
colloids; they only decreased the intensity of the expres- 
sion of the colloidal behavior. It is evident that Al and Fe 
play a very important role in complex formation between 
clay and organic colloids by functioning as binding cations. 

Viscosities of the clay and organic colloids and their 
complexes increased with flocculation until maximum 
flocculation was reached. Bentonite clay colloids and coal 
humic colloids showed the highest viscosities of the clay 
and organic colloids respectively. Viscosities of the col- 
loids and complexes were higher in the Al and Fe systems 
than in the H systems, probably due to the stronger binding 
forces and increased cohesivity of the flocculated systems. 

X-ray diffraction and infra-red absorption spectro- 
scopy of the clay and organic colloids and their complexes 
indicated that the clay colloids used were free from im- 
purities and typical of the clay type. The organic colloids 
were mainly lignaceous residues with a phenolic ring type 
aromatic nucleus onto which several aliphatic and protein- 
aceous side chains were condensed. The alfalfa and wheat 
straw colloids were multicomponent materials, ligno- 
protein in nature which were more amorphous than crys- 
talline while the high moor peat and coal humic colloids 
were single component materials exhibiting a higher de- 
gree of crystallinity probably due to the presence of a 
graphitized lignin nucleus. Several functional reactive 
groups, phenolic, hydroxyl, carbonyl, carboxyl, amide, 
amine, and ammonium were identified in the organic col- 
loids. Pure proteins exhibited a multicomponent polycrys- 
talline structure, with some phenolic rings present. They 
all showed high peptide bond activity, in addition to amine, 
amide, and ammonium group activity. 

The adsorption of organic matter by kaolinite and illite 
colloids takes place on the planar surfaces and broken 
crystal edges, whereas in bentonite colloids the adsorption 
is mainly in the interlamellar spacing of the micellae 
causing an increase in the d(001) spacing of the lattice. 
The amount of lattice expansion is proportional to the 
amount of organic matter adsorbed, which is governed by 
the C/N ratio of the material, and the molecular size of 
the organic micellae. The narrow C/N alfalfa and wheat 
straw colloids caused appreciably more lattice expansion 
than the wide C/N high moor peat and coal humic colloids. 
In addition to polar adsorption due to Coulombic electro- 
static attraction and van der Waal’s forces, the main mo- 
lecular structural bonds involved in clay-organic-reactions 
were hydrogen bonding through (OH) groups of the -OH... 
O-Si- type, through CHs, CH2 or CH-aliphatic groups due 
to CH-activity of the -CH ... O-Si-type, through amide, 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
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amine groups of the -N-H... O-Si-, and through peptide 
links of the -CO-NH ... O-Si-type. 
Microfilm $2.95; Xerox $10.35. 228 pages. 


AN ECOLOGICAL STUDY OF SOME 
FOLIAGE-FEEDING INSECTS ON 
YOUNG NONBEARING APPLE 
TREES IN WISCONSIN 


(Order No. 61-5952) 


E. Fred Legner, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Earl R. Oatman 


An investigation into the ecology of foliage-feeding in- 
sects was made in a young, nonbearing apple orchard in 
Door County, Wisconsin. Two applications of a systemic 
aphicide were applied to one-half the orchard in 1959. In- 
teractions were studied of an apple aphid, Aphis pomi 
DeGeer, population with three primary destructive foliage- 
feeding insects: the eye-spotted bud moth, Spilonota ocel- 
lana D. & S., fruit-tree leaf roller, Archips argyrospilus 
(Walk.), and red-banded leaf roller, Argyrotaenia velutinana 
(Walk.). 

Seventeen species in nine families of Lepidoptera were 
collected from the orchard in 1959 and 33 species in 19 
families in 1960. Four species occurred in two genera- 
tions; all others had a single generation. The years 1959 
and 1960 were phenologically similar; however, tree va- 
riety, treatment and years significantly influenced the 
number of individuals and species present, the Red Deli- 
cious and check sections averaging the highest counts. 
Terminal shoot growth, trunk diameter, and tree volume 
averaged greater in the treated half of the orchard. 

Six parasitic hymenopterous species were reared from 
the eye-spotted bud moth, three of which were recorded 
for the first time from this insect; two species from the 
fruit-tree leaf roller, one being described for the first 
time; and a single species from the red-banded leaf roller, 
which was common to this host. 

Parasitism of the eye-spotted bud moth was 2.9 percent 
in 1959 and 8.8 percent in 1960; of the fruit-tree leaf roller 
21.4 percent in 1959 and 32.4 percent in 1960; and of the 
red-banded leaf roller three percent in 1960. Apple aphid 
predators included nine coccinellid, three syrphid, five 
chrysopid and two hemerobiid species. 

Four pathogenic agents and a suspected virus caused 
3.4 percent mortality of eye-spotted bud moth spring larvae 
and 0.1 percent mortality of summer larvae in 1960. Sur- 
vival in the orchard from September 1959 to June 1960 
averaged 87 percent for this species. Overwintering mor- 
tality of red-banded leaf roller pupae held in cages was 
12.5 percent in 1959-1960. 

Pupal mortality was the primary factor in natural con- 
trol of the eye-spotted bud moth and fruit-tree leaf roller. 
It was similar for the eye-spotted bud moth in both years 
and in all orchard sections, averaging 22 percent from 
larval collections and 77 percent from pupal collections. 
Cessation of terminal growth was apparently the primary 
factor in reducing the apple aphid population. 

Nests constructed on twigs were primary and in leaves 

















were secondary sites of pupation for the eye-spotted bud 
moth. Pupation occurred earlier on Red Delicious than on 
Cortland. Choice of eye-spotted bud moth pupation sites 
on an orchard tree were at random, and the percent of 
summer larvae in nests was the same for all tree levels. 
The southwest quadrant of trees contained significantly 
fewer eye-spotted bud moth nests in the last half of Sep- 
tember 1960, greater numbers being found in the top and 
northeast quadrant of trees. There was no correlation be- 
tween tree size and total number of eye-spotted bud moth 
larvae and pupae per tree. The 100-leaf sample was sta- 
tistically adequate to estimate the percent of summer eye- 
spotted bud moth larvae which occurred in their nests on 
any given date. Activity of spring eye-spotted bud moth 
larvae decreased as their age increased; their gregarious 
nature was also demonstrated. 

The sex ratio for the eye-spotted bud moth changed 
from a 1:1 ratio early in the emergence period to a 2.4 to 
1.0 ratio in favor of females at the close of this period. 

Physical factors later in the season were apparently 
more favorable for eye-spotted bud moth development. 
Warm temperatures and moderate rainfall in May and 
June of 1959 apparently favored a build up of the apple 
aphid population. Low temperatures and high rainfall dur- 
ing these months in 1960 apparently had an adverse effect 
on the apple aphids which halted their development. 

Microfilm $2.75; Xerox $7.00. 148 pages. 


SOME ASPECTS OF THE CHEMISTRY 
OF RADIOSTRONTIUM IN SOILS 


(Order No. 61-4628) 


Russell Jay Lewis, Ph.D. 
North Carolina State College, 1961 


Supervisor: Nathaniel Terry Coleman 


Certain features of the ion-exchange behavior of radio- 
strontium were established and used to explain the leach- 
ing of this nuclide in soils and its uptake by plants. 

When soils or clay samples were leached with mix- 
tures of SrCl2-MCl, and the equivalent fractions of Sr on 
exchange sites were graphed against the equivalent frac- 
tions of Sr in the equilibrium solutions, the resulting ex- 
change isotherms were linear in the trace region of Sr 
concentration. For the Sr-Ca ion pair, the limiting slopes 
were: Utah bentonite 1.13; Cecil, B horizon, 1.18; Ports- 
mouth, A horizon, 1.17; White Store, B horizon, 1.17. 

That is, Sr was the preferred ion, with little difference 
among adsorbents. With Utah bentonite, the limiting slope 
for other Sr-M* combinations were 63.3 for Sr-Na, 7.4 for 
Sr-K, and 7.5 x 10 * for Sr-Al. Aluminum ions were es- 
pecially effective in preventing the exchange sorption of 
trace quantities of Sr. 

Strontium-calcium exchange constants deduced from 
leaching experiments consistently were somewhat smalier 
than those derived from the limiting slopes of the iso- 
therms. The values obtained by displacing xradiostrontium 
from Ca-saturated columns with CaCl2 solutions were 
1.00, 1.11, 1.10, and 1.11 for Utah bentonite, and Cecil, 
Portsmouth, and White Store soils, respectively, and on 
the average were 93 per cent as large as those determined 
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from the isotherms. So long as attention was focused only 
on the peak concentration of radiostrontium in a CaClz2 
leachate, the elution of radiostrontium from columns of 
Ca-soil could be described in terms of the column ca- 
pacity, the ion-exchange constant, and the concentration of 
the displacing solution. Because of the large sorption af- 
finity of Al, radiostrontium was leached from Al-soil by 
quantities of CaCl2 far smaller than the column exchange 
capacity. 

Strontium:calcium ratios in plants grown in uniformly 
contaminated soils were related generally to the Sr:Ca 
ratios in the soils, the average OR (Sr:Ca plant/Sr:Ca soil) 
being around 0.82. The extraction of radiostrontium- 
contaminated soils with water or with salt solutions gave 
values for Sr:Ca extract/Sr:Ca soil which agreed with the 
ion-exchange constants, but which overestimated slightly 
the Sr:Ca ratio in plant tops. Changes in soil Ca, through 
the addition of CaClz or Ca(OH)2, were reflected by simi- 
lar changes in the Sr:Ca ratios in extracts and in plants. 

Experiments in which radiostrontium was restricted to 
certain layers showed that Sr uptake by plants and their 
Sr:Ca ratios are reduced drastically under conditions such 
that much of the plant Ca is being removed from an uncon- 
taminated zone. 

Microfilm $2.75; Xerox $5.80. 116 pages. 
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A study was conducted on the effect of various se- 
quences of freezing and compaction on the structure and 
permeability of 10 selected horizons from northern Utah 
soils. Microscopic observations and permeability meas- 
urements were both used in studying the changes resulting 
from freezing and compaction treatments. 

Undisturbed soil samples with varying types of struc- 
ture and texture were collected. An attempt was made to 
correlate soil structure type with permeability. The 
samples analyzed were insufficient to establish any defi- 
nite relationship, but indicated some tendencies. The pris- 
matic, granular and subangular structures were more 
permeable than the platy structure. The effect of struc- 
ture type is offset by other soil properties such as texture, 
bulk density and the size, shape and number of the pores. 

Compaction or freezing of soils was each done at only 
one initial moisture content, at a moisture of 1/3 bar and 
saturation, respectively. For compaction the soil cores 
were subjected to a pressure of 24 lbs/in® by use of a 
pneumatic compression device. Freezing of the saturated 
soils was accomplished in a refrigerator set for -5° C for 
36 hours. 

Usually fine-textured, well-aggregated soil samples 
with low bulk densities underwent greater compaction than 
the coarse, poorly aggregated soil samples with high bulk 
densities. 





Reduction in hydraulic conductivity after compaction 
ranged from 43% to 97%. The greatest reduction occurred 
in samples having prismatic structure; other structure 
types in order of decreased effect were subangular blocky, 
granular and platy. This general order was modified some 
by differences in texture. Fine and medium textured soil 
samples suffered a greater loss in pore space and defor- 
mation of the surface aggregates and had reduced permea- 
bility after compaction. 

Both structure and texture were found to affect the 
mechanism of freezing action and to determine its influ- 
ence on soils, whether detrimental or beneficial. Ice 
crystal pressure causes weakening and chipping on the ag- 
gregates, enlargement or clogging of the pores, and heav- 
ing in the surface of fine and medium-textured samples. 
Most of the soil samples showed a reduction in permea- 
bility as a result of freezing. This reduction appears to 
depend on the initial structure stability and permeability 
of the soils. Soil samples with stronger aggregates suf- 
fered a larger percentage reduction in permeability than 
samples with weaker aggregates. Structure types that are 
most affected by freezing, as reflected by the decrease in 
their permeabilities, are the clayey and medium -textured 
granular and subangular soil samples; the least affected 
are the platy soil samples. 

When compacting the previously frozen samples, a 
greater damage results. After freezing, the aggregates 
are in a weaker condition and are easily broken down and 
compressed resulting in low soil permeability. In general 
the permeability of most compact undisturbed samples is 
higher than that of similar samples that are compacted 
after freezing has occurred. The permeability of previ- 
ously frozen samples with prismatic structure was af- 
fected the most by compaction; and those with platy struc- 
ture were the least affected. Samples with granular and 
subangular blocky structure were intermediate, with latter 
type being more affected due to larger surface of contact 
between aggregates upon compaction. The degree of re- 
duction in permeability within any one structure depends 
on texture, the greatest change being in the fine textured 
samples. 

The greatest benefit, due to freezing action, on loosen- 
ing soil structure is on compacted samples. With but two 
exceptions, the permeability value of compacted samples 
that were frozen increased from 50 to 1000%. Texture 
rather than structure seemed to control the action of frost 
in compacted samples. For samples with the same struc- 
ture, permeability of compacted and then frozen samples 
was greater in soils containing more clay. 
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Results of a chemical, mineralogical, and physical 
characterization and yield summarization of 15 profiles 
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each of the Norfolk and Portsmouth soils of the Coastal 
Plain of North Carolina are reported. The investigation 
was for purposes of delimiting these series, although cer- 
tain other interpretive objectives were also important. 

The soil property data reveal a wide within-series and 
between-series range in chemical and mineralogical prop- 
erties for these two soils. 

The within-series range in relative proportions of in- 
tergradational vermiculite-chlorite and kaolinite content 
of the <2 y fraction is quite wide for both soils. This range 
was revealed by arraying X-ray diffraction patterns ac- 


cording to the magnitude of the 14A/7A peak intensity ratio. 


The derivation of this ratio was discussed. 

Properties of the Portsmouth soils are usually more 
variable than for the Norfolk soils, although exceptions 
were noted. Major property differences between the soil 
series include variations in organic matter content, clay 
content of the surface and subsoil horizons, chemical 
properties such as cation exchange capacities and ex- 
changeable cation populations, moisture holding capacities 
at one third bar pressure potential, and thickness of the 
A horizon. 

Three yield criteria were employed for evaluating the 
among-plot variations in yielding capacities for the two 
soils and for evaluating the combined and relative impor- 
tance of the soil properties. For the Norfolk soils, the 
regression studies revealed that a different set of factors 
affect yield response than that affecting the yield of the no- 
nitrogen plots. 

The 14A/7A peak intensity ratios, together with other 
soil and climatic factors, were shown to be related to yield 
response for both soils, but are not correlated with no- 
nitrogen plot yields. Other factors which were important 
in the regression studies include NO;-production, moisture 
holding capacity at one third bar pressure potential, acid 
extractable phosphorus and potassium contents, and ex- 
changeable aluminum content. Also in the case of the 
Portsmouth soils, such factors as clay content of the B2 
horizon and A horizon thicknesses were found to be im- 
portant. 

Property correlation data were reported for over 20 
soil properties. Special attention was paid to the fact that 
the mineral index, an index only recently employed in soils 
research, is correlated with both physical and chemical 
properties of the soil. Other important correlations in- 
cluded the high correlation of cation exchange capacity at 
PH 8.2 and moisture holding capacity at one third bar pres- 
sure potential with organic matter in the Portsmouth soils. 
On the basis of results of the present study, attempts to 
predict exchangeable aluminum or percentage base satura- 
tion from salt or water pH’s would not appear to be suc- 
cessful on a field scale. 

The Pearsonian measure of skewness was used to test 
for skewness in the property sample distributions and the 
results indicate that many of these distributions show pro- 
nounced skewness. Log-transformations of decidedly 
skewed data resulted in a substantial decrease in skewness 
in most cases. Leptokurtosis was also noted for most soil 
property sample distributions. 

Adequacy of sample size for estimating » within 25 per- 
cent was evaluated and it was found that for several prop- 
erties of each soil, a sample size of 15 is adequate. For 
certain other properties, which are more variable and with 
which is assumed a higher analytical error is associated, 
larger sample size is necessary. The studies cast serious 





reflections upon the use of the usual number of one to 
three profiles for characterizing a soil series. 
Microfilm $2.75; Xerox $7.60. 165 pages. 
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When divalent manganese is added to soils, the divalent 
manganese is rapidly converted to insoluble higher oxides 
of manganese. Since divalent manganese is thought to be 
the only form that is available to plants, the oxidation of 
manganese in the soil becomes extremely important in the 
manganese nutrition of plants. 

Microbial activity is largely responsible for the oxida- 
tion of manganese in soils but it also occurs by chemical 
means. The primary product of divalent manganese oxida- 
tion was a material having the solubility characteristics of 
trivalent manganese oxides. The trivalent oxides formed 
rapidly and were found in greater quantities than other 
forms of manganese under equilibrium laboratory and field 
conditions. Materials having the solubility characteristics 
of tetravalent manganese oxides were formed, also, under 
laboratory and field conditions but at a slower rate and to 
a lesser extent than the trivalent oxides. 

Increasing the soil pH value resulted in more rapid 
manganese oxidation. Indications were that the higher pH 
value of the soil enhanced both microbial activity and 
chemical oxidation. 

It was found that different pathways accounted for the 
oxidation and reduction of manganese in the soil. The re- 
duction of manganese appeared to be associated with the 
oxidation of iron in the soil. Ferric iron was found to sub- 
stitute for manganese in the higher manganese oxides and 
thereby cause the manganese to become more soluble. 
Aluminum behaved similar to ferric iron, although the 
magnitude of its effect was less than the magnitude for 
ferric iron. The effect of pH on the reduction of manganese 
oxides in the soil was apparently exerted through regulating 
the solubility and form of iron and aluminum in the soil. 
Increasing the pH value of the soil decreases the solubility 
of the latter ions. 

The evidence indicated that the increase in the ex- 
changeable manganese content of the soil as a result of 
drying was caused by the oxidation of ferrous iron. During 
the process of oxidation of ferrous iron, the higher oxides 
of manganese were probably reduced and after the oxida- 
tion of ferrous iron the ferriciron thus formed possibly 
replaced manganese in the oxide structures. 

Increasing the pH of the soil generally decreased the 
exchangeable manganese content of the soil and the quantity 
of manganese taken up by plants. Neither the addition of 
manganese nor lime to the soil had an effect on the alu- 
minum, iron or copper content of the soybeans grown on 
the soil. 
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The uptake and translocation of manganese from solu- 
tion appeared to be independent of the pH of the external 
solution except at pH 8 where more manganese was taken 
up in the roots of the soybean plants. The presence of cal- 
cium, iron and aluminum in the external solution greatly 
reduced the manganese uptake by the roots but had little 
influence on the translocation of manganese to the tops of 
the plants. Microfilm $2.75; Xerox $6.40. 133 pages. 
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Sodium saturated Utah bentonite was used in a study to 
determine the effects of various kinds of anions and ionic 
strength of the solutions on the sodium adsorption and 
electrophoretic mobility of the colloid. This clay, freed of 
all exchangeable calcium, magnesium, potassium, iron and 
aluminum was equilibrated with solutions containing var- 
ious concentrations of sodium chloride, bromide, iodide, 
sulfate, bicarbonate and hydroxide. Effects of pH were de- 
termined by equilibrating the clay in sodium halide and 
sulfate solutions at pH levels of 7.2 and 10.5. The equili- 
bration solutions was analysed before and after equilibra- 
tion to determine the extent of ion removal from the solution 
phase. The pHof the solutions before andafter equilibration 
was also determined. Changes inthe amount of sodium ad- 
sorbed, as a result of equilibration in the various solutions, 
were determined by extraction with ammonium acetate. 
Soluble silicon in the equilibration and ammonium acetate 
extracts was also determined. Electrophoretic mobility of 
the clay was measured by the moving boundary method. 

It was found that the clay was sensitive to its anion 
environment. The amount of sodium adsorptionand electro- 
phoretic mobility of the clay and soluble silicon in the 
extract varied with the anions present. The amount of 
adsorbed sodium on the stock clay material was 93 milli- 
equivalents per100grams. After equilibration in solutions 
having ionic strengthof 1.0, the amount of sodium adsorbed 
was 66, 68, 76, 77, 94 and 115 milliequivalents per 100 
grams of clay when the anions were bromide, iodide, 
chloride, sulfate, bicarbonate and hydroxide respectively. 
The effects of the anions generally decreased with lower 
concentration. The amount of sodium adsorbed was affected 
by pH. The amount of soluble silicon in systems was also 
affected by pH. A close correlation existed between the 
amount of sodium adsorbed by the clay and the amount of 
soluble silicon in the equilibration extract, which increased 
with the amount of cations adsorbed. For the halide and 
sulfate systems the ratio of the increase of soluble silicon 
to adsorbed sodium was in the order of 1:1, whereas in the 
hydroxide systems the ratio was in the order of 68:1. 

The electrophoretic mobility also appeared to vary with 
the kind of anions and the ionic strength of the solutions in 





the systems. It increased according to the effectiveness 
of the anions to increase the amount of sodium adsorbed, 
but it decreased with increased ionic strength. 

The results seem to justify two conclusions. First, the 
amount of sodium adsorbed, the electrophoretic mobility 
of the clay and the amount of soluble silicon were affected 
by the kind of anions and the ionic strength of the solutions 
in the systems. Second, the amount of sodium adsorbed, 
electrophoretic mobility of the clay and soluble silicon in 
the systems increased with pH. 
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Sixteen virgin soils from the Piedmont and Mountain 
areas of North Carolina were characterized to evaluate 
factors which contribute to potassium availability. Several 
chemical procedures were used to assess potassium status. 
The distribution of total K in each soil textural fraction 
was an independent characteristic of each soil. Release of 
non-exchangeable K to strong acid varied widely and con- 
secutive extraction of the individual silt and clay fractions 
indicated that the source of non-exchangeable K may 
largely come from either the clay, the silt, or from the 
entire soil. Consecutive extraction of the soil provides 
information regarding the initial level of soil potassium in 
the exchangeable form, the extent to which a soil can main- 
tain a satisfactory level of available K, and the extent to 
which potassium is released from structural forms. 

The soils were cropped continuously in the greenhouse 
for a 205 day period to ascertain potassium release and 
response to added potassium. Those chemical procedures 
which measured the exchangeable form of soil potassium 
explained a large amount of the variation in total potas- 
sium uptake; however, consecutively extracted soil potas- 
sium gave the highest correlations. Total potassium up- 
take increased with an increase in cation exchange 
capacity, clay content, and organic matter content. Clay 
content was the most important soil factor related to po- 
tassium uptake when the crop was utilizing soil potassium 
from exchangeable forms early in the continuous cropping 
period. The degree of weathering was a satisfactory cri- 
terion for explaining potassium release to Ladino clover 
only in the last 83 days of cropping or at a time when the 
crop was dependent upon soil potassium released from 
non-exchangeable forms. Total potassium uptake was in- 
creased 17 to 43 ppm. and 50 to 75 ppm. due to the addition 
of 42 and 84 ppm. potassium respectively. There was no 
significant correlation between soil clay content, organic 
matter content, or other soil properties and percent uptake 
response over the check. 

Storage of potassium depleted soils in the greenhouse 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 84 inches; the number of pages in the manuscript. Please order copies by number. 





AGRICULTURE 1767 





for 19 months failed to show a ‘recharge” of exchange- 
able K due to the paucity of physically trapped potas- 
Microfilm $2.75; Xerox $7.00. 149 pages. 
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STUDIES ON THE ROLE OF ZINC 
IN POULTRY NUTRITION 


(Order No. 61-5392) 


Donald Lee Blamberg, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor Gerald F. Combs 


Purified, semi-purified and practical rations were uti- 
lized in experiments conducted to investigate the role of 
zinc in the nutrition of the breeding hen and to estimate the 
zinc requirement of young Maryland Medium White turkey 
poults. The addition of 48, 96 or 120 ppm of zinc to puri- 
fied diets containing isolated soybean protein, sucrose and 
3-7 ppm of zinc was without effect on the rate of egg pro- 
duction over periods as long as 20 weeks. Hens receiving 
120 ppm of supplemental zinc laid significantly heavier 
eggs than those fed the basal diet. Hens receiving 48, 96 
or 120 ppm of added zinc laid eggs having significantly 
thicker shells than eggs from hens receiving basal diets 
containing 3-7 ppm of zinc. When the basal diet contained 
27-29 ppm of zinc, the addition of 120 ppm of zinc was 
without effect on egg shell thickness. Fertility did not ap- 
pear to be related to the dietary zinc level. Hens main- 
tained on a practical breeder ration containing approxi- 
mately 42 ppm of zinc were superior with respect to egg 
production, egg weight, shell thickness and fertility to hens 
fed purified diets containing as much as 148 ppm of zinc. 

Embryonic mortality was inversely related to the level 
of dietary zinc. A dietary zinc content of approximately 
28 ppm appeared to be marginal in this respect whereas a 
level of approximately 5 ppm was definitely inadequate and 
a level of approximately 124 ppm was at least adequate for 
proper embryonic development. Mortality of embryos 
from hens fed the practical ration did not differ signifi- 
cantly from that of embryos from hens receiving 120 ppm 
of added zinc. A significant portion of the dead embryos 
from hens receiving the basal diet (3-7 ppm zinc) exhibited 
an anatomical abnormality characterized by some degree 
of impaired trunk and/or limb development. No charac- 
teristic embryonic malformations were observed among 
dead embryos from hens receiving supplemental zinc or 
from hens fed the practical ration. Many of the chicks 
from zinc-deficient hens were weak and died within a few 
days after being placed on a casein-based purified diet 
containing approximately 11 ppm of zinc. The addition of 
5 or 10 ppm of zinc to the diet of these chicks failed to re- 
duce the incidence of a feather abnormality characterized 
by a thinning of the secondary flight feathers; additional 
zinc also failed to reduce the incidence of a bone abnor- 
mality characterized by enlarged intertarsal joints. Chicks 
resulting from zinc-supplemented hens were normal in 
these respects. 





The zinc content of egg yolks increased as the dietary 
zinc level was augmented. When the basal diet contained 
3-5 ppm of zinc, eggs from hens fed this diet contained ap- 
proximately one-fourth as much zinc as eggs from hens 
receiving 120 ppm of supplemental zinc. The zinc content 
of whole blood of hens fed either the practical ration or the 
diet containing 120 ppm of added zinc contained signifi- 
cantly more zinc than that of hens fed the purified basal 
diet. After fasting for 24 hours, the blood zinc levels of 
basal-fed hens was markedly reduced, but increased blood 
zinc levels were observed among hens fed either the prac- 
tical ration or the purified diet containing 120 ppm of sup- 
plemental zinc. No differences in bone ash values were 
observed between basal-fed hens and those receiving 120 
ppm of supplemental zinc. 

A semi-purified poult diet based on soybean oil meal 
and cerelose and containing approximately 38 ppm of zinc 
supported normal growth but at least an additional 15 ppm 
of zinc appeared to be required to reduce the incidence of 
abnormal feathering and enlarged intertarsal joints. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


A PHAGE-FLUORESCENT ANTIPHAGE 
STAINING SYSTEM FOR BACILLUS ANTHRACIS 


(Order No. 61-6245) 


Walter Reid Dowdle, Ph.D. 
University of Maryland, 1960 





Supervisor: Dr. P. Arne Hansen 


This investigation grew out of an attempt to develop a 
method for the identification of Bacillus anthracis which 
would embody the specificity of the gamma-bacteriophage 
and the rapidity of the fluorescent antibody technic. By 
assuming specific adsorption of the phage particles to the 
soma of sensitive bacilli and specific reaction of these 
particles with fluorescein-labeled antiphage serum, an in- 
direct fluorescent stain for bacteria is theoretically pos - 
sible. 

Such a method of indirect staining was shown to be 
technically simple and serologically highly controlled with 
only one antigen-antibody reaction involved. Fluorescence- 
phage positive bacilli were readily identified by the char- 
acteristic appearance of the stain, the particulate fluores- 
cence being completely dissimilar to the usually uniform 
primary or secondary somatic fluorescence. 

All 29 strains of B. anthracis examined gave positive 
fluorescence-phage reactions. 

In comparison with conventional fluorescent antibody 
staining, phage staining was found to be more specific. Of 
91 saprophytic Bacillus strains, 9 reacted with the phage- 
fluorescent antiphage system, whereas 43 were stained 
with fluorescent antibodies against the somatic antigens of 
B. anthracis and the spores from 42 were stained with 
fluorescent antibodies against the spore antigens of B. an- 
thracis. The 9 fluorescence-phage positive non-anthrax 
strains consisted of 5 non-rhizoid variants of B. cereus 
var. mycoides and 4 strains of B. cereus. 

Among the saprophytic strains, positive spore or so- 
matic staining was not necessarily related. Thirteen 
strains exhibited somatic staining only while 11 strains 
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exhibited spore staining only. Positive fluorescence-phage 
staining, on the other hand, never occurred sporadically. 
Without exception, phage staining was found to presuppose 
both somatic and spore reactions. 

Highly encapsulated B. anthracis grown on bicarbonate 
media under carbon dioxide did not stain with the phage 
system. Microfilm $2.75; Xerox $5.20. 104 pages. 
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Laboratory studies using small drying units showed 
that the disappearance of reducing sugars and free amino 
acid nitrogen in dehydrated alfalfa was influenced by dehy- 
dration temperature but was not significantly affected by 
the amount of air passing over the forage. The influence 
of four dehydration temperatures, 300°, 260°, 220°, and 
180° F, and three air flows, 35, 140, and 280 cfm/cu. ft. 
(cubic feet per minute per cubic foot of material) were in- 
vestigated. The decline in reducing sugars and amino acid 
nitrogen was almost uniform with the increased amount of 
dehydration and was correlated with the internal tempera- 
ture of the material being dehydrated. An average de- 
crease of 77%, 62%, 34%, and 33% in reducing sugars and 
66%, 37%, 9%, and 14% in amino acid nitrogen was found in 
the forages dried at 300°, 260°, 220°, and 180° F, respec- 
tively. The protein of the alfalfa dehydrated at 300° F was 
digested by pepsin in an in-vitro technique significantly 
less than alfalfa dried at the lower temperatures. Dry 
matter and non-protein nitrogen losses were the largest at 
the earlier stages of dehydration. The losses in reducing 
sugars and amino acid nitrogen occurring above 45% mois- 
ture content appeared to be associated with the concomitant 
loss of dry matter, but at the later stages of dehydration it 
is postulated that the losses resulted from “browning reac- 
tions” combining reducing sugars and amino acids. 

The same four dehydration temperatures were used for 
wagon dehydration of green alfalfa using an air flow of 
about 65 cfm/cu. ft. of green forage. These hays were fed 
to eight sheep in randomized blocks in two successive di- 
gestion trials. Dry matter digestibility was 54.9% and pro- 
tein digestibility was 60.9% at the 300° F dehydration tem- 
perature as compared with 58.4%, 60.2%, and 60.0% for dry 
matter and 68.5%, 68.9%, and 68.0% for protein digestibil- 
ities at the 180°, 220°, and 260° F dehydration temperatures, 
respectively. An ingoing air temperature of 300° F caused 
an internal material temperature of about 270° F at later 
stages of dehydration (as found in both laboratory studies 
and wagon drying). Those conditions were sufficient to 
significantly depress protein digestibilities in both studies 
and dry matter digestibility in digestion trials. 

The time spent in drying, rates of evaporation, and 
temperatures of the dehydrated material were recorded 
during the course of drying in the laboratory studies and 
were utilized in interpreting the results. The cause of the 





decreased protein digestibility was examined. The pos- 
sibility of interactions at higher temperatures between 
proteins and carbohydrates was discussed. 
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The recent and rapid expansion of the poultry industry 
plus the accompanying technological changes have tended 
to obscure many important egg production problems. 
These problems confront those poultrymen who replace 
their flock annually or replace their flock at periodic in- 
tervals throughout the year. 

When utilizing present-day strains of laying hens, the 
pertinent question arises: “Are there differences in the 
optimum length of lay if economic considerations have in- 
cluded the hatching date?” The practical consideration of 
seasonal hatching dates by the commercial poultryman 
should result from an analysis of: 


The length of lay. 
The rate of lay. 


1 
2 
3. The egg size distribution. 
4 


The changes in egg quality by age of birds. 


A commercial poultry farm in Michigan was the site 
for the investigation reported herein. The management 
brooded chicks at various times of the year due to the size 
of the operation. 

The commercial strains of laying hens used were 
Heisdorf & Nelson (“H & N”) and “Hylines.” The bimonthly 
hatching seasons utilized were: February 1, 1958; April 1, 
1958; June 1, 1958; August 1, 1958; October 1, 1958 and 
December 1, 1958. Similar hatching dates were used in 
1959. 

Generally accepted managerial practices were employed 
by the operator in the brooding and rearing procedures 
regarding housing space, lighting, disease control and nu- 
trition. 

Pullets were housed in pens in various numbers, in 
keeping with the housing facilities on the farm. The num- 
ber of birds tested varied from 750 to 2400 pullets. Indi- 
vidual pens of birds, representing the different hatching 
dates, were kept over for the extended lay period (six 
months of extra lay, to a total of 24 months of lay). The 
birds were 30 months of age at the end of the period. 

The total egg production, seasonal egg size distribution, 
and selected egg quality factors were measured for the 
females tested which were hatched at different seasons of 
the year and retained for the extended-lay test period. 

Representative pens of layers of the various strains 
were randomly selected for computations of seasonal egg 
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size distribution. The egg size distribution, expressed in 
total numbers of dozens of eggs produced by the different 
strains of layers, was calculated from the egg production 
data. Hatching date effects were investigated relative to 

albumen quality, shell thickness and blood spot incidence. 
Daily egg production records were kept by the farm poul- 
tryman, but two-day bi-weekly data were gathered by the 

investigator. 

All possible comparison combinations were statisti- 
cally analyzed by strains, by hatching dates and within 
years. Comparisons were also made between strains and 
between years when similar hatching dates were involved. 
All data were subjected to an analysis of variance and 
Duncan’s Multiple Range Test. 

The analyses of the data, under the particular environ- 
mental conditions of this study, have indicated that satis- 
factory egg production may be expected from females 
hatched at any time of the year. This study showed that the 
factor of age at sexual maturity did affect the curve of egg 
size distribution. Age at sexual maturity did not affect the 
total numbers of eggs produced. No consistent seasonal 
hatch effects on total egg production could be expected on 
the basis of season of hatch alone. Location effects within 
the poultry farm were not significant. 

Egg weight distributions according to hatch date were 
important. Egg size decreased in the summer months in 
this investigation of the extended lay periods. The differ- 
ences in egg weight distribution between strains were even 
more evident. 

Albumen quality and shell thickness were not affected 
by hatching date. The incidence of blood spots were sig- 
nificant in the very late summer, fall and winter months. 

It can be concluded that, given the modern laying pullet, 
it is best for the poultryman to schedule his chick starting 
dates according to his own convenience rather than on a 
set calendar pattern. 

Microfilm $2.85; Xerox $9.90. 220 pages. 


BIOCHEMICAL PROPERTIES OF 
PORK MUSCLE AND THEIR 
RELATIONSHIP TO QUALITY 


(Order No. 61-5946) 


Robert Giller Kauffman, Ph.D. 
The University of Wisconsin, 1961 


Supervisors: Professor Robert W. Bray and 
Professor G. Hoekstra 


The demand for and production of leaner, less wasty 
pork is of importance to the swine industry. This has ac- 
centuated the need for research on the biochemical proper- 
ties of pork muscle and their association with palatability 
and economical considerations. The present study was 
conducted: (1) to define the chemical characteristics of 
connective tissue in the longissimus dorsi muscle of swine 
and to relate these to tenderness and chronological age, 

(2) to examine acidity changes in five chilled, aged and 
cooked pork muscles and to relate these changes to palata- 
bility and economical traits, (3) to study the effects of 
carcass protein on various quality traits and to investigate 
the interrelationships between protein, moisture and fat 








components of the longissimus dorsi and of a composite of 
eight ham muscles, and (4) to appraise the amounts of in- 
tramuscular fat, and the degree of unsaturation and mois- 
ture content of subcutaneous fat as related to palatability 
and economical traits of the muscle tissue. 

A total of 439 barrow, gilt and sow carcasses were se- 
lected to represent five degrees of loin or intramuscular 
fat (marbling). The 206 carcasses from swine of known 
history ranged in age from four to 42 months. The 233 
unknown history carcasses ranged in weight from under 
125 pounds to 320 pounds. Representative fresh and cured 
samples were subjectively and objectively evaluated for 
quality traits. 

In the connective tissue study, physiological aging was 
related to decreased tenderness. However, total connec- 
tive tissue and three of its four components studied were 
not related to the age within the limits studied. Acid solu- 
ble collagen, however, decreased with increased age. The 
longissimus dorsi muscle contained about 0.68% (fresh 
basis) total connective tissue and the average elastin/col- 
lagen ratio was 0.75. Soluble collagen represented about 
10% of total collagen. Insoluble connective tissue compo- 
nents varied together; however, the changes of the soluble 
fractions were independent. 

Protein content of pork muscle was not associated with 
palatability or over-all carcass leanness but increased 
amounts of protein were related to higher cooking yields. 
The protein/moisture ratio was constant for carcasses 
representing all ages and degrees of fatness, yet the cor- 
relation between protein and moisture was low. From this 
and other analyses, it was concluded that the protein- 
moisture ratio times percent moisture is unreliable in 
predicting protein content. For proximate analysis, pro- 
tein may be calculated by difference: %protein = 100 - (% 
moisture + % fat). The value of 1.5% should be added to 
include the contents of ash and other minor constituents. 

The pH values of chilled, aged and cooked muscles 
were highly interrelated. Increased muscle acidity was 
directly related to lighter colored, watery tissues. The 
darker, drier and firmer muscle tissues shrank less dur- 
ing curing and cooking processes and were more tender 
and juicy when compared to lighter, softer tissues. Also, 
the curing process enhanced all palatability traits to an 
acceptable range — regardless of muscle acidity or other 
biochemical properties. 

Increased amounts of intramuscular fat (marbling) were 
associated with higher palatability ratings - particularly 
for juiciness. Approximately 20 to 25% intramuscular fat 
(moisture free basis) was necessary to maintain acceptable 
palatability characteristics in fresh pork. More unsatu- 
rated subcutaneous fats containing relatively larger 
amounts of moisture were directly related to softer and 
leaner pork carcasses and were inversely related to fa- 
vorable palatability and processing characteristics of pork. 
The ‘off’ odors observed were not of immediate concern; 
however, they may be responsible for less desirable pork 
flavors. Microfilm $2.75; Xerox $8.40. 183 pages. 
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AMINO ACID METABOLISM BY 
RUMEN MICROORGANISMS 


(Order No. 61-4964) 


Trent Ronald Lewis, Ph.D. 
Michigan State University, 1961 


This investigation had a fourfold purpose. Catabolic 
reactions of amino acids were compared and quantitated in 
both in vitro mediums--rumen liquor and washed suspen- 
sions of rumen microorganisms. Each amino acid medium 
was also examined chromatographically for intermediary 
products which could have pronounced physiological ac- 
tivity within the host. Certain materials were added to 
washed cell suspensions in an effort to increase the amino 
acid dissimilation rate. Lastly, L-arginine, L-lysine and 
DL-tryptophan were studied in vivo to compare in vitro 
and in vivo dissimilation patterns and the effect of amino 
acid administration through the rumen fistula on the plasma 
amino acids of jugular blood. 

Rumen fluid which was to serve as inocula and washed 
cell sources was collected at three to four hours after 
feeding. The amino acids were dissolved in each medium 
to give amino acid concentrations of 10 micromoles per 
ml. In the in vivo studies, each amino acid was added two 
hours after feeding in quantities to give amino acid con- 
centrations of approximately 20 micromoles per ml. The 
post incubation mediums were examined chromatographi- 
cally and spectrophotometrically for catabolic products. 
Plasma amino acids from jugular blood were examined 
qualitatively by paper chromatography zero, one, two and 
four hours after the administration of the amino acid. 

Serine, aspartic acid, glutamic acid, arginine, lysine, 
cysteine, cystine, threonine and phenylalanine were readily 
dissimilated when added to both mediums (47 to 100% in 
rumen liquor; 21 to 99% in washed cells). Tryptophan, 
histidine, methionine, ornithine, valine, alanine, leucine, 
isoleucine, delta amino valeric acid, glycine, hydroxypro- 
line and proline were dissimilated at lesser rates (8 to 37% 
in rumen liquor; 1 to 22% in washed cells). The dissimi- 
lation rates were more rapid and complete in rumen fluid 
studies than in washed cell suspensions. Three or four 
amino acids incubated together differed from the summa- 
tion of the ammonia formed from each amino acid only in 
the cases where proline and alanine were incubated to- 
gether. The individual usage of 48 hour enriched cultures, 
pyridoxamine, pyridoxal phosphate, magnesium ions, all 
potassium buffers, methylene blue or catalase in washed 
cell incubations failed to significantly promote ammonia 
production over the control values and were still low as 
compared to rumen liquor and in vivo ammonia production. 
Ammonia production and amino acid disappearance, as 
noted by paper chromatography, were closely correlated. 
The D- and L- forms of tryptophan and serine were both 
dissimilated. Arginine yielded ornithine, putrescine and 
delta amino valeric acid. Lysine yielded cadaverine and 
delta amino valeric acid whereas ornithine yielded delta 
amino valeric acid. 

Penicillin at 3 I.U./ml. did not inhibit any of the dis- 
similations whereas 30 I.U. caused a marked inhibition. 
Tests for amine production from casein hydrolyzate and 
individual amino acids at pH 4.5, 5.5 and 6.5 were negative, 
except for cadaverine and putrescine. Arginine produced 
the highest levels of ammonia in eight hour rumen liquor 
incubations. The presence of arsenate or fluoride in- 





creased ammonia production from serine over the control 
values. Glutaric acid was not dissimilated in vitro by 
rumen microorganisms. 

The in vivo dissimilations of L-arginine, L-lysine and 
DL-tryptophan were in good agreement with the in vitro 
studies. Arginine and lysine both produced delta amino 
valeric acid. Arginine also yielded ornithine. Indole and 
skatole were formed from tryptophan. Rumen ammonia 
levels in vivo paralleled what would have been expected 
from the in vitro studies. The administration of readily 
dissimilatable amino acids to the rumen had a generally 
positive effect on the amino acids from jugular blood drawn 
the first four hours following amino acid administration 
rather than specifically raising the level of the amino acid 
administered. 


Microfilm $2.75; Xerox $7.20. 155 pages. 


BLOOD FAT LEVELS IN SWINE 
(Order No. 61-4974) 


Ralph E. Morrow, Ph.D. 
Michigan State University, 1961 


A series of four experiments were conducted to deter- 
mine the effects of controlled feeding, fasting, diurnal vari- 
ation, temperature and level of fiber in the ration on blood 
fat levels in swine. The effects of environmental tempera- 
ture and thiouracil on blood fat levels, the endocrine glands 
and other body organs, carcass characteristics, feed effi- 
ciency and rate of gain were also studied. 

An application of the volumetric principles used for the 
determination of milk fat was utilized in determining the 
relative variation in total blood plasma fat for swine. 

In Experiment I fluctuations in blood fat levels of swine 
appeared to be due to environmental temperature rather 
than to diurnal variation. Blood fat levels were not signifi- 
cantly different regardless of whether the pigs were fasted 
or on a constant feed intake for 48 hours. However, blood 
fat levels were significantly reduced (P<0.01) within 8 
hours after normal feed intake following a 48 hour fasting 
period. 

In the second experiment blood fat levels were signifi- 
cantly different in pigs fed 0, 20 and 40 percent wheat bran 
in the ration. The highest average blood fat levels were 
found in pigs fed at the 20 percent level, whereas the low- 
est average blood fat levels were recorded for pigs at the 
40 percent level. 

Experiment III showed that blood fat levels of pigs held 
at 40° F. for 28 days were significantly higher than for 
similar pigs held at 80° F. Feed efficiency was greater 
for pigs held at 80° F. whereas, pigs maintained at 40° F. 
had significantly less backfat thickness and a lower per- 
centage of fat trim. However, the hearts and adrenal 
glands were significantly larger in pigs held at 40° F. The 
average height of the thyroid acinar cells was significantly 
greater for control pigs held at 40° F. than for control pigs 
held at 80° F., indicating a greater thyroid activity at the 
lower temperature. Pigs fed 0.15 percent thiouracil in the 
ration had significantly higher blood fat levels than control 
pigs. Carcasses of thiouracil-fed pigs had a significantly 
lower 24 hour shrink and percentage of fat trim, shorter 
carcasses and a greater cooler shrink than did control pigs. 
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Livers and thyroids were significantly larger in thiouracil- 
fed pigs than in control pigs. Yorkshire pigs had signifi- 
cantly higher blood fat levels, significantly less backfat 
thickness accompanied by a lower percentage of fat trim, 

a greater percentage of lean and primal cuts, more car- 
cass length and a greater specific gravity of the ham than 
Chester White pigs. 

Blood fat levels from two methods of sampling were not 
related to carcass characteristics in 24 Hampshire pigs 
slaughtered under similar environmental conditions in Ex- 
periment IV. The apparent relationship between blood fat 
levels and carcass traits for swine is effected by breed 
and a great many environmental factors. Therefore, care- 
fully controlled conditions appear to be essential in study- 
ing the association between blood fat levels and carcass 
traits. Microfilm $2.75; Xerox $5.40. 110 pages. 


GROWTH AND DEVELOPMENT 
OF THE SWINE FETUS: 

I. MEASURES OF BODY SIZE, ORGAN 
WEIGHTS AND SKELETAL DEVELOPMENT. 
Il. TIME OF APPEARANCE AND 
QUANTITATIVE ESTIMATION 
OF INTESTINAL LACTASE AND 
ALKALINE AND ACID PHOSPHATASE. 


(Order No. 61-4987) 


James I. Sprague, Jr., Ph.D. 
Michigan State University, 1961 


The objectives of the study were to provide information 


in two areas concerned with the development of the swine 
fetus; 

1. Measures of body size, organ weight and skeletal 
development which would promote better understanding of 
the relationships between the anatomy and physiology of 
growing fetal structures and which would allow for more 
accurate estimation of age of fetuses of unknown concep- 
tion date. 

2. Estimation of the time of appearance, location and 
concentration of intestinal lactase and acid and alkaline 
phosphatase. 

Fetal and newborn pigs were obtained from 19 first- 
litter Yorkshire gilts which were selected for uniformity 
of size and age. Supplementary information was gathered 
from fetuses from 7 Hampshire x Duroc gilts and piglets 
from 4 Duroc second-litter sows. At appropriate estrous 
periods, the gilts were bred to 2 Yorkshire boars, 1 serv- 
ing a gilt once on the 1st day followed by the 2nd boar on 
the succeeding day. If further estrus were not observed, 
the gilts were considered pregnant and caesarian sections 
were performed 30, 51, 72 or 93 days post-breeding or the 
gilts were allow to farrow naturally. The crossbred gilts 
were slaughtered at 45 days and the fetuses removed from 
the excised uteri. 

Body weights, crown-rump lengths and head widths 
across the parietal bones were measured immediately 
after removal from the uterus or just following birth. The 
weights of internal organs and the lengths of the humeri 
were obtained immediately subsequent to dissection. The 
other length measurements were obtained from X-ray pho- 
tographs and were measures of the calcified diaphyses of 
the bones of the appendages. 





Sections of the gastro-intestinal tract were separated, 
identified and frozen in dry ice where they were stored 
until enzyme assays could be performed. 

Correlations of litter size with measures of fetal growth 
were accomplished at each fetal period. Size of ‘litter did 
not consistently effect the dimension of any particular 
measure, The data, however, did reveal a smaller propor- 
tion of negative correlations for measure versus litter 
size at 72 days following breeding than in any other fetal 
period studied or at birth. 

Although the differences for most measures between 
males and females were generally not significant, male 
fetuses and male piglets were slightly heavier, longer and 
the organs heavier at each of the periods. 

Means, standard errors of the means and relative 
standard errors of the means for both sexes and for the 
sexes combined were presented. Skeletal measures gave 
smaller relative standard errors than measures of soft 
tissue or weight of the whole fetus. 

Growth patterns plotted from various measurement 
means of fetal and newborn pigs were presented. Meas- 
ures of skeleton were generally linear from 51 days to 
birth. The adrenals made the majority of their growth the 
last 3 weeks of fetal life. 

Correlations of measures of fetal growth with age post- 
breeding were highly significant. Coefficients of age cor- 
related with measures of skeleton ranged above 0.95 ex- 
cept for head width, while measures of sofi tissue ranged 
from 0.64 to 0.90. 

Five estimating equations were suggested for use in 
predicting ages of fetuses from Yorkshire first-litter gilts. 
The particular measures selected met several important 
criteria, which were that they: (1) be easily measured, 

(2) be consistently duplicated, (3) be highly correlated with 
fetal age and (4) possess a low relative standard error of 
the mean at each fetal age. Standard errors of estimate of 
the predicting equations were all below +1.0 day. 

At birth, the middle portion of the small intestine pos- 
sessed a greater enzymatic activity for lactase and alka- 
line and acid phosphatase than did the cranial or caudal 
portions. Acid phosphatase was more uniformly distributed 
throughout the small intestine than either lactase or alka- 
line phosphatase except in the cranial duodenum where its 
activity was lower. 

Activity of these 3 enzymes were significantly greater 
at birth than at any of the fetal periods studied. Alkaline 
phosphatase activity was also significantly higher at 93 
days than at 72 days. 

Time patterns for the appearance of alkaline and acid 
phosphatase which had been reported for other fetal spe- 
cies were confirmed for the fetal pig. 

Microfilm $2.75; Xerox $5.80. 117 pages. 
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SOME ASPECTS OF EWE AND 
LAMB NUTRITION 


(Order No. 61-6025) 


Paul Lee Wright, Ph.D. 
The University of Wisconsin, 1961 


Supervisors: Professor A. L. Pope and 
Professor P. H. Phillips 


Part I 


One hundred and twenty ewes and 143 lambs were used 
in three experiments which were conducted over a three 
year period in order to critically evaluate the adequacy of 
varying levels of energy and protein in the rations of ges- 
tating and lactating ewes. 

It was shown in these studies that the levels of digest- 
ible protein and total digestible nutrients required by ewes 
weighing 130 to 140 lb. for optimum production during 
early gestation, late gestation and early lactation were ap- 
proximately 0.17 and 1.7; 0.19 and 2.4; and 0.24 and 2.8 lb. 
of digestible protein and total digestible nutrients, respec- 
tively per ewe per day. Digestion trials were conducted 
with the ewes receiving each ration in order to establish 
total digestible nutrient and digestible protein intake. 

Certain blood data were collected in order to better 
evaluate the rations used. The level of total plasma pro- 
teins were altered by varying the protein content of the 
ration and this alteration was almost entirely due toa 
change in the level of albumins present. The ration fed did 
not seem to affect the globulin level of the blood. The glob- 
ulin level was more dependent upon the stage of pregnancy 
with the peak being reached four to six weeks prior to the 
lowest level which occurred near parturition. The non- 
protein nitrogen and glucose level of the blood were af- 
fected by both level of the feeding and stage of reproduction. 
The design of this experiment did not permit an analysis of 
their relative importance. The data for blood fat showed a 
peak near parturition and a decline during lactation at all 
levels of feeding. 


Part II 


Experiments were conducted with ewe lambs, feeder 
lambs and gestating and lactating ewes to assess some of 
the effects of feeding completely ground and pelleted ra- 
tions. The chemical changes which take place during the 
pelleting process and the changes which occur in the 
rumen metabolism when pellets are fed were also 
studied. 

The ewe lamb experiment involved three lots of 15 ewe 
lambs weighing 100 lb. They were fed 3/16 inch hay pel- 
lets, 3/8 inch hay pellets or baled hay at the rate of 3.5 lb. 
per ewe per day. The two lots receiving pellets had a sig- 
nificantly faster (P<0.01) growth rate at the end of a 140- 
day wintering period. 

Chemical analysis indicated that the moisture, protein 
and fat content of the hay was not affected by the pelleting 
process. There was a noticeable reduction in crude fiber 
content and a 15 percent loss of carotene at the time of 
pelleting. However, the storage losses of carotene in the 
baled hay and in the pellets over a seven month period 
were approximately 80 and 20 percent, respectively. A 40 
percent reduction in the original level of carotene in the 
hay was observed when the loss due to pelleting was added 
to the loss during storage. 





Seven lots of ten native crossbred feeder lambs weigh- 
ing 60 lb. were self-fed hay pellets, crushed hay pellets, 
and finely ground hay or were fed on a limited intake basis 
the pellets, crushed pellets, finely ground and coarsely 
ground hay. The feed intake in the last four lots was held 
constant at a level equal to 85 percent of that consumed by 
the lot which was self-fed the finely ground hay. It was 
demonstrated that the pelleted roughage was more readily 
consumed than the finely ground roughage. It was also 
shown that the rate of gain produced by lambs consuming 
an equal amount of pellets or crushed pellets was greater 
(P<0.05) than that made by lambs consuming the finely 
ground hay. In the digestion trial conducted in this experi- 
ment, it was shown that pelleting a finely ground hay would 
not decrease the digestibility of any of its constituents 
below that of the same hay fed finely or coarsely ground. 

The concentration of propionate and butyrate was in- 
creased in the rumens of the lambs fed the pellets and 
crushed pellets and the concentration of acetate decreased 
when compared to levels in lambs consuming an equal level 
of ground hay. This same relationship was observed when 
rumen fluid from lambs eating pellets and crushed pellets 
was used as inocula for in vitro fermentation flasks and 
compared to rumen fluid inocula from lambs eating long or 
ground hay. 

One hundred and twenty-five ewes and 134 lambs were 
used during a two year period in order to study several 
aspects of self-feeding complete pelleted rations to ges- 
tating ewes. When rations composed of nearly 85 percent 
oat straw or corn cobs were properly supplemented with 
minerals and protein and pelleted and when poor quality 
stemmy hay is pelleted they are satisfactory sources of 
energy and protein for gestating and lactating ewes. 

Pelleting the hay resulted in a 25 percent increase in 
consumption when compared with chopped hay. The incor- 
poration of 10 percent common salt into the pelleted hay 
ration was effective in limiting intake during gestation but 
not lactation. However, by allowing access to the hay pel- 
lets only for alternate 24 hour periods, it was possible to 
restrict feed consumption to a level equal to that con- 
sumed by the ewes fed chopped hay. No deleterious effects 
were observed due to this feeding regimen in body weight 
gains of the ewes nor in lamb production. 

Microfilm $2.75; Xerox $5.60. 114 pages. 


GENETIC VARIATION AND COVARIATION OF 
MEASURES OF GROWTH AND POSTNATAL 
MATERNAL PERFORMANCE IN MICE 


(Order No. 61-4643) 


Charles Wesley Young, Ph.D. 
North Carolina State College, 1961 


Supervisor: James Edward Legates 


A cross-nursing study was conducted with mice in 
order to determine the relative importance of prenatal and 
postnatal effects upon growth and maternal traits, and to 
investigate the genetic relationships between growth and 
lactation. A total of 49 cross-nursing groups were used 
for this purpose, each group consisting of three litters of 
six young per litter. Within a group each of the three dams 
nursed two of her own young and two young from each of 
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the dams grouped with her. Weights of individual young 
were obtained at birth, 12 days, 21 days, 42 days and 56 
days of age; and gains were recorded for the periods from 
birth to 21 days, 21 to 42 days and 42 to 56 days. The 
cross-nursed females were allowed to raise their first lit- 
ters so that the effects of prenatal and postnatal maternal 
influences upon their prolificacy and lactational perform - 
ance could be estimated. These maternal traits, prolif- 
icacy and lactational performance, were measured by the 
number of young born and by the 12-day weight of the litter 
suckled, respectively. The cross-nursing procedure as an 
approach to the estimation of the genetic relationships be- 
tween growth and lactation involved using estimates of pre- 
natal and postnatal variances and covariances to estimate 
the required genetic parameters. 

Results of this investigation disclosed that prenatal in- 
fluences due to genetic and uterine differences accounted 
for 38, 11, 12, 18 and 18 percent of the total variance in 
individual weights taken at birth, 12 days, 21 days, 42 days 
and 56 days of age, respectively. Postnatal influences, 
largely lactational, accounted for 0, 63, 61, 22 and 16 per- 
cent of the variance in the same traits. In the case of 
gains, postnatal effects were important in preweaning gain, 
but accounted for only four percent of the variance in post- 
weaning gains. Prenatal influences accounted for 13 per- 
cent of the variance in gain from 21 to 42 days, and for 8 
percent of the variance in gain from 42 to 56 days. These 
figures indicate that postweaning gains are affected more 
by the genes of the individual than by any carryover effect 
of the dam’s lactational performance, however, the latter 
effect is present. 

The prolificacy and lactational performance of cross- 
nursed females were not affected by the dam they had 
nursed, but were affected by the dam from which they had 
obtained their genes. Hence, the postnatal contribution to 
the variance in these traits was negligible, whereas pre- 
natal effects accounted for 14 percent of the variance in 
number born and 20 percent of the variance in 12-day litter 
weight. 

The 12-day weight of the litter suckled was used as the 
measure of lactational performance, as it was found that 
about 80 percent of the variation in this trait was due to 
postnatal maternal differences. Genetic correlations be- 
tween this measure of lactation and growth were found to 
vary from one period of growth to another. Estimates of 
the genetic correlation between lactational performance 
and gain from 42 to 56 days were all negative, while the 
opposite relationship persisted when earlier weights and 
gains were used. Since the period from 42 to 56 days is 
probably primarily a fattening period, these results sug- 
gest that the genetic correlation between lactational per - 
formance and capacity for fattening is negative, but that 
gains made prior to the fattening period are positively 
genetically correlated with lactation. 
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STUDIES OF A HYBRID BIRCH POPULATION 
(Order No. 61-5836) 


Knud Erik Clausen, Ph.D. 
University of Minnesota, 1961 


The expressions of a number of morphological, ana- 
tomical, and physiological characteristics in a natural hy- 
brid between bog birch (Betula pumila var. glandulifera 
Regel) and paper birch (B. papyrifera Marsh.) were inves- 
tigated in this study. 

The birches studied became established in an area 
which had been converted from a tamarack bog to a wet 
hay meadow. 

All bog birches (150), 20% (150) of the paper birches, 
and all (47) putative hybrids in the population were exam- 
ined. The following morphological characteristics ap- 
peared to be quantitatively inherited: number of stems, 
height and diameter of largest stem, length of male and 
female catkins, length of female catkin peduncle, and size 
of fruit wings. Leaf characteristics apparently controlled 
by polygenes were: length of blade, width of blade, length 
of petiole, distance from apex to widest part of blade, 
apical angle, basal angle, leaf weight, pairs of lateral 
veins, number of teeth between 2nd and 3rd lateral veins, 
petiole length/length of blade, and position of maximum 
leaf width. Definite conclusions regarding mode of inherit- 
ance could, however, not be drawn from this study. 

The population was analyzed using a hybrid index based 
on 3 catkin and 9 leaf characteristics. Most hybrids had 
hybrid index values clustered around a point midway be- 
tween mean hybrid index values of the parental taxa, indi- 
cating they probably were F,’s. One hybrid appeared to 
result from backcrossing of the F, hybrid to bog birch and 
seven were interpreted as progeny of backcrosses to paper 
birch. Plotting of the population in a pictorialized scatter 
diagram disclosed one additional backcross to paper birch 
and the conclusion was drawn that introgression of bog 
birch into paper birch had taken place. 

Polygonal graphs showing recombinations of the 12 
characteristics in the hybrids demonstrated that catkin di- 
mensions were more variable than leaf characteristics 
and confirmed the similarity of each putative backcross 
hybrid to its recurrent parent. Most of these character- 
istics were correlated with each other. 

Paper birch was apparently partially dominant in the 
shape of the upper half of the leaf, while bog birch was 
partially dominant in the lower half. 

Bark color and degree of exfoliation appeared to be in- 
completely linked and inherited in a complex, qualitative 
manner. Position of male and female catkins are likely 
qualitative characteristics, but dominance appears absent 
in both parents. The truncated lateral lobes of the fruit 
bracts in the hybrids may represent an interaction of par- 
ental factors under strong genetic control. 

The curvature of the crescent-shaped vascular bundle 
of the leaf midvein seemed to be a quantitative character- 
istic, and its expression in the hybrids lent further support 
to the hypothesis that the gene flow was from bog birch 
into paper birch. Number of stomates per unit leaf area 
and stomatal size were found to be unsatisfactory taxonomic 
criteria. 

Meiosis in male catkins was regular in all three taxa. 
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The identification of bog birch as a tetraploid (n = 28) was 
verified, while attempted chromosome counts of the hybrid 
and paper birch failed. 

Paper chromatography revealed bark pigments having 
characteristic ultraviolet fluorescence in the parental taxa. 
Although no consistent pattern existed in the hybrids, this 
characteristic may be qualitatively inherited. Both pa- 
rental taxa had almost fully viable pollen, while the hybrids 
on the average had 42% dead pollen. Two putative back- 
cross hybrids had high amounts of fertile pollen. Parthe- 
nocarpy was common in all three taxa but more pronounced 
in the hybrids. 

The disturbance of the habitat is considered to have 
been a major factor in permitting introgressive hybridiza- 
tion to take place in this population. 

Microfilm $2.75; Xerox $5.20. 103 pages. 


THE EFFECTS OF SODIUM CHLORIDE ON 
THE DRYING CHARACTERISTICS OF 
A REFRACTORY HARDWOOD 


(Order No. 61-4958) 


John G. Haygreen, Ph.D. 
Michigan State University, 1961 


Chemical seasoning has been used for a number of 
years to reduce the amount of seasoning degrade which 
often occurs in thick refractory hardwoods. The reduction 
of surface-checking which results from such treatments is 
due to a change in the sorption characteristics of the sur- 
face layers of the lumber and to the antishrinkage effect of 


the chemical. These characteristics also make possible 
kiln-drying under humidity conditions which would be too 
severe for untreated material. 

In this study, the kiln-drying of green chemically- 
treated lumber was investigated to determine what effect 
the presence of a salt has on the factors which limit the 
optimum drying conditions. A commercial sodium chloride 
preparation applied to northern red oak was used through- 
out this study. The behavior of elastic strain, of moisture, 
and of irrecoverable creep during drying under different 
humidity schedules was studied. The salt concentration 
gradient and the effect which drying conditions have on this 
gradient were also investigated. 

When treated oak was dried under a normal kiln 
schedule designed for untreated material, the stresses de- 
veloped were lower than those of untreated stock and de- 
creased with increasing amounts of salt. A correspond- 
ingly lower degree of tension set was produced prior to 
stress-reversal. The rate of stress relief during condi- 
tioning was the same for treated and untreated stock. In 
subsequent tests, the initial relative humidity was de- 
creased developing maximum tensile stresses as indicated 
by set, checks, and tensile strain. The diffusion of salt 
toward the center of the samples was greatly reduced by 
decreasing the initial relative humidity. The development 
of set was more rapid under the lower initial relative hu- 
midity conditions, but the total magnitude of set produced 
was not changed. 

A more severe sequence of drying conditions was de- 
signed on the basis of the first tests. The treated stock 
which was dried under this sequence developed a stress 





pattern similar to that occurring in untreated stock. This 
indicates that the optimum schedule was approached. This 
stock was dried without degrade in 55 percent of the time 
required under the normal schedule. The salt concentra- 
tion in the center portion of the boards dried under the 
normal schedule was found to be about one-third as high as 
the concentration on the surface. The movement of salt to 
the center of the boards was greatly reduced by using the 
more severe schedule. 

If the relative humidity conditions are properly chosen, 
the behavior of stress, moisture, and set in sodium chlo- 
ride-treated lumber will be very similar to that normally 
encountered in untreated lumber. The proper initial rela- 
tive humidity can be predicted on the basis of the shrink- 
age-relative humidity relationship, if known. 

Microfilm $2.75; Xerox $5.00. 98 pages. 


SOME PHYSICO-CHEMICAL PROPERTIES 
OF WEATHERING COAL SPOILS AND 
THEIR INFLUENCE ON THE GROWTH 

OF PINE SEEDLINGS 


(Order No. 61-4968) 


Gerald Lafayette Lowry, Ph.D. 
Michigan State University, 1961 


Nineteen different coal spoils and one normal soil from 
Ohio were studied to determine what effect soil-forming 
factors have on the rate and magnitude of physical, chem- 
ical and biological changes. The effect of site and soil 
factors on tree seedling survival and growth was also 
studied. 

Test samples were crushed, placed in plastic lysime- 
ters and positioned in two rows alongside an underground 
observation cellar. The entire installation was designed to 
duplicate as nearly as possible the normal conditions of 
field weathering. As a test plant eastern white pine (Pinus 
strobus L.) was planted in each sample for each of two 
summers. 

At the end of 21 months of weathering it was found that 
spoil reaction had the greatest effect on the rate of weath- 
ering. Reactions of pH 2.1 to 2.8 were found to be related 
to the deepest weathering whereas those of pH 7.5 and 
above showed the least. Samples exhibiting the deepest 
weathering resulted in the most water loss through evapo- 
transpiration and the least amount of leachate. Surface 
bulk densities were significantly less in the deeper weath- 
ered materials but surface runoff was greater. 

Total soluble salt concentrations of the leachate were 
greatest in the very acid spoils and were in excess of 7 
percent in one case. The occurrence of toxic ions of Fe, 
Al and Mn were well correlated with both high total salts 
and very acid soil reactions. Leachate analysis indicated 
a domination of sulfates, particularly Ca and Mg, with 
lesser amounts of Na and K. Significant quantities of toxic 
ions occurred only below pH 3.0. 

Mortality of test seedlings was correlated best with the 
presence of Fe and Al inthe soil solution. Complete seed- 
ling mortality occurred above 400 ppm of toxic ions. Simi- 
larly, mortality was complete when soil solutions contained 
more than one percent of total soluble salts. Seedling 
growth and tissue nitrogen was well correlated with the 
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amount of nitrogen in the substrate. All seedlings growing 
on spoil exhibited nitrogen deficiencies. No other nutrient 
deficiencies could be detected by visual observation or 
tissue analysis although the level of phosphorus and potas- 
sium was sometimes low. 

Mechanical analysis of the spoil materials showed a 
large number of samples with high silt and clay content. 

In the clay fraction illite was always present and usually 
was dominant. Kaolinite was the second most common 
mineral, often with small percentages of vermiculite and 
chlorite also present. The sand and silt fractions were 
composed primarily of quartz. Smaller amounts of car- 
bonates, feldspars and muscovite occurred in the silt and 
sand fractions. Heavy minerals constituted as much as 
four percent of the spoil in one instance, but were not re- 
lated to any biological observation. The type or quantity 
of observed minerals was not associated with either growth 
or survival of seedlings. 

Temperature measurements at various depths indicated 
only minor differences between spoils: No heat lesions 
were observed on seedling stems. 

Gas analysis of the spoil air taken at varying depths in- 
dicated wide variation between spoils. Those spoils ex- 
hibiting wide variation were also high in leachate toxic ions 
but not all toxic spoils showed marked deviations in gas 
composition when compared to the normal soil. Observed 
oxygen deficits were probably the result of oxidation of 
carbonaceous and sulfide materials whereas high carbon 
dioxide concentration was attributed to the chemical break- 
down of carbonates and oxidation of minute carbon par- 
ticles. Microfilm $2.75; Xerox $7.40. 156 pages. 


FACTORS INFLUENCING PRODUCTION 
OF WHITE-TAILED DEER ON THE 
COEUR D’ALENE NATIONAL FOREST, IDAHO. 


(Order No. 61-4932) 


William Leslie Pengelly, Ph.D. 
Utah State University, 1961 


Major Professor: Dr. George H. Kelker 


A field study of white-tailed deer was conducted inter- 
mittently over a 10-year period (1949-59) on the Coeur 
d’Alene National Forest in northern Idaho. The vegetation, 
climate, geology, history, big game populations and the 
methods of study are described. 

The objectives were to analyze the environmental fac- 
tors affecting the abundance and distribution of white- 
tailed deer, and to study the effects of logging on seral 
shrub stages in two timber associations. 

Estimates of white-tailed deer populations on the study 
area from 1921-58 indicate a 600 percent increase (400- 
2400), despite temporary setbacks following three severe 
die-offs (1932, 1949, 1950) and three minor starvation 
losses (1927, 1943, 1945) in the interior. Additional losses 
to constant illegal killing, legal harvests, predation, and 
accidents have always been recuperated and the herds have 
been seen to increase. Available productivity data indicate 
normal or above average production for this species over 
the whole study area. 

Shoshone County herds are subject to occasional heavy 





winter mortality. Also they are difficult to harvest. 
A shift in game management emphasis to the hardier mule 
deer and elk is indicated. 

White-tails in Kootenai County suffer little winter mor- 
tality. However, occasional heavy early snows move the 
deer to areas easily accessible to hunters, and over- 
harvesting is possible. Management emphasis can well be 
maintained on white-tails on the foothill ranges of the ex- 
terior. 

The apparent demand by white-tailed deer for wintering 
areas along valley bottoms for acceptable forage and for 
adequate cover is, in effect, a self-imposed set of limiting 
factors. By the very nature of the marginal environmental 
conditions for white-tailed deer in the study area, their 
past and present management is characterized by ineffi- 
ciency. It is the current management aim to reduce that 
inefficiency. Careful herd control and attempts to provide 
proper forage and cover combinations by habitat manipula- 
tion are suggested. 

Since 1880 fires and logging have altered the general 
aspect of the virgin coniferous forests of northern Idaho to 
a diverse admixture of mature timber remnants, second 
growth timber reproduction and pole stands, and brush- 
fields of varying sizes. The seral shrubs in the forest un- 
derstory and clearings in many areas are importani as 
winter range for white-tailed deer. 

Logging is the most effective and least expensive hab- 
itat management tool at the disposition of the game man- 
ager in the study area. The current disparity between the 
apparent economic values of the timber resource and the 
indefinite value of game will preclude logging designed 
specifically to aid game for some time to come. Slash 
disposal by broadcast burning is recommended following 
logging. 

Plant succession can be altered by logging and fires to 
produce temporary increases of forage acceptable to deer. 
The peak of forage production on Douglas fir sites is 
reached 10-15 years after logging and then gradually de- 
clines, with poor forage gaining dominance in the under- 
story composition. Logging on grand fir sites has less 
potential for improving white-tail winter ranges. Sugges- 
tions for prolonging the seral stages by selective chemical 
spraying and timber stand improvements are included in 
this report. Microfilm $2.75; Xerox $9.25. 205 pages. 


A STUDY OF SMALL PRIVATE FOREST 
LANDOWNERS IN THE UPPER 
PENINSULA OF MICHIGAN 


(Order No. 61-4980) 


Dean Niles Quinney, Ph.D. 
Michigan State University, 1961 


This study, based on a list sample of small private 
forest landowners with ownerships of between 5 and 5,000 
acres, disclosed a total population of about 30,000 owner- 
ships. These ownerships control slightly more than 3-1/4 
million acres of commercial forest land (about one-third 
of the total) in Michigan’s Upper Peninsula. 

Ownerships were classified on the basis of owner occu- 
pation or (for multiple ownerships) use categories, as well 
as the location of the owner’s permanent residence or 
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source of ownership decisions. Upper Peninsula owners 
made up the bulk of the ownership (75 percent of all 
owners); the remaining are absentee owners who make 
their permanent homes outside the study area. Empiri- 
cally it appeared that this latter group is on the increase. 

Local owners ranged over a wide variety of occupation 
or use classes. Wage earners, active farmers, profes- 
sional or businessman owners, housewife-widow, and re- 
tired owners share the greatest proportion of the area 
owned by Upper Peninsula residents. Although the average 
size ownership was slightly more than 100 acres, there 
was a considerable range in size of individual holdings. 
There did not appear to be any recognizable difference be- 
tween the resident and absentee owner groups on the basis 
of size of ownerships. 

From the initial sample of ownerships a subsample was 
taken for the purpose of interviewing owners concerning 
specific owner and ownership characteristics, forestry 
practices, problems, and responses to existing and pro- 
posed forestry programs. In all, 198 such interviews were 
made. 

Individual ownerships predominate and at least 70 per- 
cent of all owners had acquired their lands by purchase or 
within the last 20 years. More than half of the owners do 
not reside on their properties; however, with the inclusion 
of those who do live on the property, three-fourths make 
their permanent residence within 50 miles. 

Although ownership is spread over many age classes, 
the average age was found to be 56 years, with many 
owners over 60 years old. Expectations concerning future 
tenure were not too positive, with 40 percent of the owners 
expressing some uncertainty as to whether they would re- 
tain ownership during the rest of their lifetimes. 

Objectives of retaining ownership were sorted out on 
the basis of the one reason which exceeded all others in 
importance. On this basis, the leading objectives cited in- 
cluded: ownership to provide a residence, hunting or fish- 
ing use, general farm use, inactive (no tangible reason at 
the present), and as a site for a summer home or weekend 
cottage. Among Upper Peninsula owners, residence and 
general farm use were the most prominent reasons; while 
among absentee owners, hunting or fishing, and summer 
home use were the most often cited. 

Tree planting for forestry purposes is not a widespread 
practice. Only 13 percent of the owners who own land suit- 
able for planting had made reforestation-type plantings. 
Timber sales and timber harvesting occurred more fre- 
quently with 43 percent of all owners having sold or used 
timber from their properties within the last five years. 
Farmers, retired owners, and loggers were most active in 
making timber sales from their properties. Many of these 
sales provide the owner with the opportunity to realize an 
income from the use of his own otherwise idle labor time. 
In contrast to these active local owners, none of the owner- 
ship group who make their permanent homes outside the 
Upper Peninsula had sold timber from their lands. Ex- 
cluding tree planting or timber sales, few owners had done 
any other work in their woodlands. 

Neither the availability of credit or the existing prop- 
erty tax situation seemed to be major factors affecting the 
decisions of the majority of these owners. 

Present amounts of forestry aid and assistance in the 
Upper Peninsula are quite modest and of fairly recent 
origin. Few owners had availed themselves of these aids, 
and the majority of the owners did not even know that help 
was available. 





Owners were queried concerning possible interest in 
obtaining or participating in three aspects of more intensive 
forestry: employment of a consultant, joint management 
associations, and leasing of lands by private compa- 
nies for forestry purposes. Although there were no 
outstanding responses to any of the three propositions, col- 
lectively the interest among absentee owners was greater 
than among Upper Peninsula owners, with close to one-fifth 
of the nonresidents indicating some interest in both man- 
agement associations and leasing. 

The writer believes that the changing composition of 
the ownership population (more absentee owners and less 
active farmer owners) is producing a changing complex of 
ownership objectives, forestry problems, and probable 
patterns of forest use. These altered conditions will ne- 
cessitate a reorganization and reorientation in public for- 
estry aid and assistance programs if these small forest 
ownerships are to make a greater contribution to the Upper 
Peninsula’s forest economy. 

Microfilm $4.10; Xerox $14.40. 317 pages. 


AN INVESTIGATION OF THE EDUCATIONAL 
POTENTIAL OF THE KELLOGG 
BIRD SANCTUARY 


(Order No. 61-4985) 


Harold Z. Snyder, Ph.D. 
Michigan State University, 1961 


The Kellogg Bird Sanctuary is owned and operated by 
Michigan State University. It is located on the east side of 
Gull Lake, in Kalamazoo County, 12 miles northwest of 
Battle Creek and 16 miles northeast of Kalamazoo. The 
Sanctuary is a wildlife habitat in which may be found many 
wild waterfowl and a number of captive birds and mammals. 
There is also an educational museum. In addition, selected 
plantings and natural cover provide food and habitat for 
many small birds and mammals. 

The purposes of the Sanctuary are threefold: 1, to pro- 
vide an area where the public can come and view our native 
birds and waterfowl in as near natural surroundings as 
possible; 2, to carry out a program of wildlife studies 
which will provide information for the better management 
of our natural resources; and 3, to carry out a science 
and outdoor education program for teachers, students, 
farmers, sportsmen, etc., so that they may be given in- 
sight into biology in its many phases. 

The experimental part of this study deals particularly 
with the educational program of the Sanctuary as it relates 
to school groups. Each year thousands of children and 
their teachers come to tour the public area of the Sanc- 
tuary. Because of the small amount of time allotted by the 
classes for their tour, inability of the teacher to explain or 
interpret the out-of-doors, shortage of personnel at the 
Sanctuary to conduct tours, and lack of pre-trip orientation 
materials, the children’s tour of the Sanctuary often be- 
comes a mere look and run experience. It is felt that in 
many cases the child leaves the area with little better ap- 
preciation of wildlife and its importance to man than he 
had before he came. 

The chief purpose of this study is to determine how the 
educational potential of the Kellogg Bird Sanctuary can be 
more effectively utilized to produce an increase in 
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knowledge of conservation of natural resources. This 
involves three minor problems: 

1. To determine what other programs are now in oper- 
ation that would in any way lend direction to the solution of 
the problem at hand. 

2. To prepare and investigate the effectiveness of cer- 
tain teaching aids to be used in a pre-trip orientation pro- 
gram. 

3. To prepare recommendations. 

Since at the time of initiation of this study the funds 
available to the Sanctuary were inadequate to enlarge the 
educational program by hiring additional staff etc., the 
writer decided to develop an alternative. To arrive at this 
alternative an experiment was carried out. 

The experimental procedure was carried out in the fol- 
lowing manner: 1. Development of a questionnaire de- 
signed to find out to what extent the teachers were inter- 
ested in using preparatory materials. 2. Development of 
Sanctuary tour guide sheets. 3. Development of a prepara- 
tory unit on waterfowl, trees, mammals, and conservation 
practices. 4. Development of a second unit on the specific 
birds and waterfowl at Kellogg Bird Sanctuary. 

Returns from the questionnaire indicated a unanimous 
desire by the teachers for preparatory materials. 

A testing program was carried out with fourth grade 
classes which indicated that the groups receiving pre-trip 
training with preparatory helps gained significantly more 
from their Sanctuary trip than the untrained group. Ac- 
cordingly, a second unit of a more specific nature was de- 
veloped by the writer and recommended for use by the 
Kellogg Bird Sanctuary in its educational program. 

Microfilm $2.75; Xerox $8.80. 192 pages. 


THE EFFECTS ON WILDLIFE OF 
APPLICATIONS OF DDT AND OTHER 
INSECTICIDES FOR LARVAL MOSQUITO 
CONTROL IN TIDAL MARSHES OF 
THE EASTERN UNITED STATES 


(Order No. 61-5173) 


Paul Frederick Springer, Ph.D. 
Cornell University, 1961 


Observational and experimental studies were conducted 
from 1949 to 1952 in tidal marshes from New Jersey to 
South Carolina to determine effects on wildlife of aerial 
applications of insecticides for pest mosquito control and 
to discover, as conditions permitted, methods of reducing 
damage that might occur. Investigations were of two prin- 
cipal types: (1) studies conducted shortly before and after 
individual insecticidal applications, some of which were 
repeated two or three times a season, to determine the 
short-term effects of treatment, and (2) post-spraying in- 
vestigations conducted on areas that had received repeated 
insecticidal applications over a period of years to deter- 
mine the long-term effects of treatment. 

Studies of the first type consisted of applications of 
DDT in oil solution at rates of 0.2-1.6 lb./A., aldrin in oil 
solution at 0.2 lb./A. and four insecticides in tobacco base 
granules (DDT--1 and 2 lb./A., aldrin--0.2 and 0.8 lb./A., 
dieldrin--0.2 and 0.25 lb./A. and 100 percent equivalent of 
the gamma isomer of BHC [benzene hexachloride]--0.2 





lb./A.). Post-treatment investigations were restricted al- 
most entirely to DDT applied in oil solution at rates of 
0.2-1.6 lb./A., but principally at the 0.2 to 0.3-lb./A. rate. 

Of the animals studied in relation to DDT spraying, ar- 
thropods were affected most seriously. Isopods and am- 
phipods were nearly extirpated at all dosage levels and 
showed no evidence of population recovery 1 to 2 years 
after termination of treatment. Prawns, too, proved to be 
very sensitive to DDT poisoning, even at the 0.2 to 0.3- 
lb./A. rate. Partial recovery in numbers at this dosage 
occurred within several weeks. Applications at rates of 
0.8 lb./A. and above killed nearly all of the blue crabs 
present, whereas individual treatments at the 0.3-lb./A. 
rate caused reductions of 10 to 40 percent. Repeated appli- 
cations at normal operational dosages lowered populations 
66 to 97 percent. 

Losses of spiders following single and repeated treat- 
ments were similar, but those of insects and fiddler crabs 
were somewhat less. Marsh crabs appeared to be more 
resistant than fiddlers to DDT poisoning. 

Contrary to these findings, the over-all population of 
red mites often was not adversely affected and sometimes 
actually increased following exposure to DDT. 

Among non-arthropod groups, fish suffered heavy mor- 
tality at high dosage levels but apparently only small 
losses at the 0.2 to 0.6-lb./A. rate. Some clam worms 
were killed when present in treated plots. Swallows, gulls, 
herons and certain songbirds increased or decreased in 
abundance depending upon the availability of food following 
treatments. Clapper rails usually did not appear to be af- 
fected adversely, but a week-old bird died from acute DDT 
poisoning in a 0.3-lb./A. area. 

Adult mollusks, including several species of snails and 
the ribbed mussel, survived without evident harm, as did 
turtles, frogs and mammals. 

Effects of a 0.2-lb./A. application of aldrin in fuel oil 
were similar to those caused by DDT; however, most in- 
sects suffered greater losses, whereas crabs, prawns, and 
fish were affected less severely. 

When applied at the rate of 0.2 lb./A. in tobacco base 
granules, gamma BHC was by far the most toxic of four 
insecticides to crabs. The order of decreasing toxicity of 
the other chemicals to these animals was dieldrin, DDT 
and aldrin. Application of DDT in tobacco base granules 
caused less mortality to fish than did the same material 
in an oil solution. 

In order to lower the loss of wildlife in tidal marshes 
and to safeguard its economic and recreational values, 
specific modifications of present-day programs for chem- 
ical control of mosquito larvae are suggested. 

Microfilm $2.75; Xerox $9.00. 197 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





AGRICULTURE 





CORRELATION BETWEEN SEVERAL TREE 
CHARACTERISTICS OF SUGAR MAPLE 
(ACER SACCHARUM MARSH.) AND 
THE MAPLE SAP AND SUGAR YIELDS. 


(Order No. 61-4990) 


Abdul Karim Toma, Ph.D. 
Michigan State University, 1961 





Of the numerous studies made in the general field of 
maple sap products, only a few are concerned with the re- 
lationship between the tree characteristics, on the one 
hand, and the sap and sugar yields, on the other. Further- 
more, most of the publications concerned with this phase 
of maple sap products are based on inadequate sampling 
and, often, on unreliable statistical evidence. 

This study, therefore, was devoted to determine the 
relationships which exist between several tree character- 
istics and the sap and sugar yields. The characteristics 
studied were: d.b.h., basal area, tree height, tree volume, 
crown length, live crown ratio, crown diameter, and crown 
area. 

The experimental area is located in Baker Woodlot on 
the campus of Michigan State University. Tree measure- 
ments were made in the fall of 1952 for 52 trees and their 
yields of sap and sugar for the years 1953, 1954, and 1955 
were recorded. 

In order to obtain maximum information about the ef- 
fect of the previously stated tree characteristics on the 
yields of sap and sugar, three distinct statistical proce- 
dures were conducted. These were: (1) analysis of vari- 
ance, (2) simple correlation analysis, and (3) multiple 
correlation analysis. Calculations for these analyses were 
performed by MISTIC computer. This is a tape-input, 
digital, high-speed, electronic computer. 

The results of this study were as follows: 

1. Significant increases in the yields of sap and sugar 
are obtained from trees with larger diameters (d.b.h.). 
There are also indications that the increase in sugar pro- 
duction is not attributed only to the increase in the volume 
of sap produced, but also to the higher sugar percentage in 
the sap of trees with larger diameters. 

2. The effect of basal area, which was found signifi- 
cantly favorable, on the yields of sap and sugar is none 
other than that already expressed by d.b.h. 

3. Consistent negative correlation existed between tree 
height and the yields of sap and sugar in the three study 
years, but this correlation was not significant. 

4. Significant increases in the yields of sap and sugar 
are expected by the increased tree volume. 

0. No significant increases in sap and sugar yields are 
obtained by the increased crown length of a tree in this ex- 
perimental area. 

6. Live crown ratio was positively correlated with the 
yields of sap and sugar in all the study years, but this cor- 
relation was not significant except with sugar yield in 1955. 

7. Significant increases in the yields of sap and sugar 
are obtained from trees with larger crown diameters. This 
experiment also shows that large crown diameter is 
equally effective in increasing sap and sugar yields. 

8. Large crown area significantly increases the yields 
of sugar, but not that of sap. 

9. The combined effect of d.b.h., height, crown diam- 
eter, and live crown ratio accounted for 19 percent of the 
sap and 32 percent of the sugar in this experimental wood- 





lot. The correlation coefficient of the four tree character- 
istics with the sap was significant at the 1 percent level, 
and with the sugar at the .1 percent level of significance. 

10. No significant improvement was achieved in pre- 
dicting sap and sugar yields by a multiple correlation 
analysis involving four tree characteristics than by a 
simple correlation using d.b.h. data only. 

11. Since the four visual tree characteristics, namely, 
d.b.h., height, crown diameter, and live crown ratio, de- 
termine only about one-fifth of the sap yield and about one- 
third of the sugar yield, the need for future research in 
genetic variability between trees and the effect of soil 
characteristics in determining sap and sugar production is 
stressed. Microfilm $2.75; Xerox $5.00. 96 pages. 
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Supervisor: Professor Joseph J. Hickey 


The objectives of this study have been to explore the 
mathematical interrelationships between seasonal charac- 
teristics of state-wide Wisconsin pheasant populations, to 
relate these to annual changes in numbers, and to study 
the role of weather in these changes. 

Populations were measured in spring (1950-61) with 
crowing-count censuses run by the 100-man Game Man- 
agement Division field force of the Wisconsin Conserva- 
tion Department. These censuses were converted to hen 
indices by correcting with winter sex ratios. Reproductive 
characteristics were measured (1) in summer (1946-56) 
with roadside brood counts by game-management and re- 
search personnel to provide average hatching dates, aver- 
age brood sizes, and percentages of hens with young; and 
(2) in fall (1953-59) by cock age ratios obtained from hunt- 
ing season leg collections, and corrected with adult sex 
ratios. Fall-population levels were measured (1937-60) 
with Game Division kill estimates derived from kill report 
cards attached to hunting licenses, and voluntarily re- 
turned by hunters. Winter sex ratios (1940-42, 48-61) ob- 
tained from roadside counts by game-management and re- 
search personnel were used to estimate the percentage of 
cocks shot. 

Average hatching dates reflect 1947-56 annual varia- 
tions in nesting phenology in Wisconsin that appear also to 
have occurred elsewhere in the Midwest. These varia- 
tions result from variations in the date on which hens 
begin an incubated clutch. Nesting is preceded by a period 
of egg-dropping, communal laying, and clutch abandonment. 
First eggs may be dropped about the same date each year. 
Wisconsin hatching curves appear to be higher and more 
unimodal in phenologically late years than early years, 
suggesting concentration of the hatch in a shorter period 
in late years, but the differences are not significant. 

Broods hatched early in the season are larger than 
late-hatched broods due to a seasonal decline in clutch 
size, and possibly to a seasonal increase in chick mortality 
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rate. Annual variations in Wisconsin brood sizes have been 


paralleled by variations in Minnesota and South Dakota 
broods, but not significantly. A significant negative cor- 
relation exists between annual Wisccnsin average brood 
sizes and average hatching dates. The role of clutch size 
is unknown in this, but chick mortality rate is evidently 
higher in late years. Brood sizes from different parts of 
Wisconsin cannot be compared because of biases. 

Annual percentages of hens with broods in Wisconsin 
appear to be higher in early years than in late years, but 
not significantly so. There is no evidence of variation in 
this statistic between different pheasant-density levels in 
the state. 

A significant negative correlation exists between annual 
young-per-hen ratios derived from hunting-season data and 
average hatching dates in Wisconsin. Similar comparisons 
are suggestive for other midwestern states. Young-per- 
hen ratios from different areas cannot be compared be- 
cause of biases. 

Reproductive success is significantly correlated with 
yearly percentage change in Wisconsin kill. Fall popula- 
tions increase when success is above average, decrease 
when below, and remain constant when average. This sug- 
gests the populations are balanced. Annual variations in 
spring-to-fall hen mortality rates appear to be inversely 
correlated with reproductive success; while fall-to-spring 
mortality, at least in the northern Lakes States, appears 
either to be constant between years, or light and variable. 
Spring densities are closely correlated with levels of pre- 
vious autumns; fall densities are closely correlated with 
levels of previous springs. Hens probably cannot be shot 
without affecting the population level. 

Wisconsin average hatching dates are significantly cor- 
related with prenesting temperatures. Yearly percentage 
change in kill is significantly correlated with prenesting 
temperatures in Wisconsin and other states. Weather, op- 
erating directly or indirectly, appears to be the principle 
cause of short-term fluctuation in midwestern pheasants, 
with prenesting temperatures the dominant influence in 
Wisconsin and perhaps in other parts of the Midwest. 

Microfilm $3.05; Xerox $10.60. 235 pages. 
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ROOTSTOCK AND VARIETY INFLUENCES IN 
THE APPLE ON LEAF COMPOSITION, 
FRUIT COMPOSITION AND STORAGE 
QUALITY OF THE FRUIT. 


(Order No. 61-4936) 


Marcel Michel Awad, Ph.D. 
Michigan State University, 1961 


A study was conducted to evaluate the influence of se- 
lected East Malling rootstocks, varieties and other related 
variables on the leaf and fruit composition of apple trees. 
The influence of rootstocks and storage treatments on the 
storage quality of the fruit was evaluated also. 

The rootstocks studied were EM I, II, V, VII, XIII and 
XVI. The varieties grown on these rootstocks were 





Northern Spy, Red Delicious, Jonathan and McIntosh. Leaf 
samples were taken five times at two-week intervals in 
1959, and once (mid-July) in 1960. Fruit samples were 
taken at harvest in 1959 and placed in regular and CA 
storage. 

The elements determined in the leaves and fruit were 
nitrogen, potassium, phosphorus, calcium, magnesium, 
manganese, iron, copper, boron, zinc, molybdenum and 
aluminum. Pre-storage observations made on the fruit 
were soluble solids and flesh firmness in all varieties and 
ground color in Jonathan and McIntosh only. Fruit of the 
Northern Spy variety were not available for nutrient com- 
position and storage studies. 

At the end of the storage period, flesh firmness and 
soluble solids determinations were made on all varieties. 
Storage scald, brown core and internal breakdown were 
determined on Red Delicious fruit. Ground color, soft 
scald, Jonathan spot and russeting were determined on 
Jonathan fruit. Ground color, storage scald, brown core 
and mealy breakdown were determined on McIntosh fruit. 

Results obtained were as follows: 

1. The influence of EM rootstocks on leaf compo- 
sition was evaluated first in this study. Significant differ- 
ences between rootstocks in affecting leaf composition 
were obtained for every element determined with the e».- 
ception of nitrogen. The significant differences, however, 
were not large enough to require a change in standard leaf 
composition values, as used for diagnostic purposes, to 
account for rootstock differences. 

2. The influence of EM rootstocks on fruit compo- 
sition was evaluated next in this study. Where significant 
differences between rootstocks were obtained, they were 
relatively small, with the exception of fruit boron and zinc, 
which showed a wider composition range as related to 
rootstocks. In general, the rootstocks which induced the 
high and the low leaf composition levels also induced the 
high and the low fruit composition levels. 

3. The influence of varieties on leaf composition 
was determined. Varieties were found to affect, signifi- 
cantly, leaf composition values for all the elements con- 
sidered. Differences between varieties were particularly 
wide for leaf potassium. If leaf composition for all ele- 
ments is considered, Red Delicious would be a variety 
with a relatively high nutrient level, Northern Spy and 
Jonathan would be intermediate and McIntosh would be in- 
termediate to low in this respect. 

It is not known whether characteristic high or low 
levels are related to differences in nutrient requirements 
or a result of luxury consumption in the case of high levels. 
The differences obtained between varieties in affecting leaf 
composition were not large enough to indicate a need for a 
change in standard leaf composition values as used for di- 
agnostic purposes. 

4. The influence of variety on fruit composition was 
studied. Differences between varieties were significant in 
this relation for all elements with the exception of molyb- 
denum. The actual differences were small with the excep- 
tion of Jonathan fruit, which was particularly high in iron, 
Red Delicious fruit, which was high in boron and McIntosh 
fruit, which was high in zinc and aluminum. There was a 
frequent parallelism between high and low nutrient levels 
in the leaves and in the fruit. 

5. The seasonal variation of nutrient elements in 
leaves was determined. Leaf nitrogen, potassium, phos- 
phorus and boron showed a decline and leaf calcium and 
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aluminum showed an increase from the first to the last 
sampling date. Leaf magnesium and manganese showed 
little variation. The other leaf elements considered showed 
no definite seasonal trends. These seasonal trends were 
similar to those reported for leaves from trees on seed- 
ling rootstocks. 

6. The influence of EM rootstocks on storage quality 
was assessed. Fruit from Red Delicious on EM V showed 
the lowest incidence of storage scald. Fruit from Jonathan 
on the vigorous EM XIII and XVI rootstocks showed the 
lowest incidence of fruit russeting. Rootstocks had little 
or no influence on the incidence of the other disorders 
considered. 

7. The influence of storage treatments on storage 
quality was evaluated. Fruit from trees on clonal root- 
stocks responded to storage treatments in a similar 
manner to fruit from trees on seedling rootstocks. 

8. Highly significant correlations between measure- 
ments made on leaves and fruit were determined. Some of 
the relations obtained were similar to those reported pre- 
viously for trees on seedling rootstocks. Other correla- 
tions are reported here for the first time. 

Microfilm $2.75; Xerox $6.20. 126 pages. 


SELECTIVE HERBICIDAL ACTION OF 
3-AMINO-2,5-DICHLOROBENZOIC ACID ON 
CUCUMIS sativus, L. AND CUCURBITA pepo, L. 


(Order No. 61-5693) 


Ralph S. Baker, Ph.D. 
Purdue University, 1961 








Major Professor: G. F. Warren 


A triethanolamine salt solution of 3-amino-2,4-dichlo- 
robenzoic acid (Amiben) was used throughout the research. 
Amiben is a growth regulator type herbicide which may be 
characterized as relatively heat stable with a molecular 
weight of 206; its solubility in water and ethanol is 0.07 
and 17.28 grams per 100 grams respectively. The ultra- 
violet absorption spectrum of a 10°-*M aqueous solution 
showed minimum and maximum absorbance at 269 and 297 
millimicrons respectively. Measurements of herbicide 
adsorption onto charcoal showed that Amiben was adsorbed 
to a lesser degree than 2,4-dichlorophenoxyacetic acid or 
trichlorobenzoic acid. Amiben was shown to inhibit erect 
shoot growth, but its specific role in the repression of ge- 
otropism was not established. In the Avena coleoptile test 
its auxin activity at 10-*M was equal to that of indoleacetic 
acid and 2,4-dichlorophenoxyacetic acid at 10°°M. 

The relative tolerance of cucumber and squash to 
Amiben was established for germinating seeds and for 
plants with foliage and root applications. In all cases, 
squash had six to eight times more tolerance to Amiben 
than cucumber. The toxicity of Amiben on germinating 
cucumber seeds was not altered by the addition of amino 
acids or squash shoot extract. 

Cucumber and squash plants as well as reciprocal 
grafts were grown in nutrient solution with Amiben; shoot 
growth indicated that the tolerance of the shoot was de- 
pendent upon its rootstock. 

The role of uptake and distribution in selectivity was 





investigated using root and foliage applications of C-14 
carboxyl labeled Amiben. Root applications resulted in 
about three times more C-14 in the shoots of cucumber 
than in squash. With foliage applications, 80% of the re- 
covered radioactivity was found in the treated leaf of cu- 
cumber compared with 50% in squash. Most of the radio- 
activity remained at the site of application with only 
limited movement throughout both plant species. 

Grafted plants were grown in nutrient solution with 
C-14 Amiben; after four days, half of the plants were har- 
vested and the rest were grown one week in nutrient solu- 
tion. Chromatographic analyses were made on the plant 
extracts to investigate the metabolism of Amiben before 
and after the growth period. Radioassay data indicated 
that the movement of labeled material from the root to the 
shoot was only slightly impeded by the graft union in both 
species when grafted onto their respective rootstocks. 
However, the cucumber scion attached to its own rootstock 
had about six times the activity it had when attached toa 
squash rootstock; the squash scion attached to its own 
rootstock had only one-sixth the activity it had when at- 
tached to a cucumber rootstock. During the seven days of 
growth, radioactivity in the shoots decreased about 50% 
with an accompanying decrease in the roots of all plant 
types. Chromatograms showed that roots contained more 
radioactive components than shoots both before and after 
the growth period. Most of the radioactivity in the shoots 
had an R¢ corresponding to that of Amiben; in roots most 
of the radioactivity had an R¢ considerably lower than that 
of Amiben. Radioassay and chromatographic results indi- 
cated no differences in metabolism between the two species 
which would account for the selectivity. 

Results indicated that the selectivity of Amiben on cu- 
cumber and squash with root applications was due largely 
to the increased uptake by cucumber. The differential up- 
take with foliage application accounted for part of the tol- 
erance of squash over cucumber. Therefore, mechanisms 
other than differential uptake may be involved in the over- 
all selectivity of Amiben on cucumber and squash. 

Microfilm $2.75; Xerox $4.80. 93 pages. 


SOURCES OF SULFUR FOR CROP PLANTS 
IN MICHIGAN AND ITS EFFECTS ON 
THEIR GROWTH AND COMPOSITION 


(Order No. 61-4945) 


Harry Keith Cressman, Ph.D. 
Michigan State University, 1961 


Field studies were conducted from 1957 through 1960 
on an organic soil in Clinton County and on mineral soils 
in Antrim, Ingham, Kalamazoo and Saginaw Counties to de- 
termine the need for additional sulfur and its role in the 
soil fertility problems of Michigan. 

In this study three of the highly concentrated and prac- 
tically sulfur free phosphorus carriers (0-45-0, 21-53-0, 
0-62-0) were compared with ordinary superphosphate 
(0-20-0) as the source of phosphorus in a basic fertilizer. 
Additional treatments were made by adding gypsum as a 
supplemental source of sulfur to these concentrated phos - 
phorus carriers in order to determine the effect of sulfur 
on crop response. In order to ascertain the amount of 
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sulfur that might be available to plants from sources other 
than fertilizer, the sulfur in the soil, precipitation and at- 
mosphere was determined at each of the experimental lo- 
cations. 

Applied sulfur did not significantly increase the yields 
or protein content of any crops during the period in which 
these investigations were conducted. The sulfur contents 
of potato tubers and red clover hay were increased ona 
sandy soil in Antrim County when grown on plots receiv- 
ing sulfur in the fertilizers. Other crops investigated were 
alfalfa, corn, oats, soybeans, sweet corn and wheat. 

The crop rotations customarily followed on soil types 
similar to those used in this investigation result in the re- 
moval of less than five pounds of sulfur per acre annually 
by the harvested portions of crops. More intensive culti- 
vation of crops with a high sulfur requirement could result 
in sulfur deficiencies occurring on some Michigan soils. 
This is especially true of the sandy and rather infertile 
soils of Northern Michigan. 

The sulfur content of the precipitation was highest in 
Ingham County (12.5 pounds per acre per year) which is 
highly industrialized and lowest in Antrim County (8.0 
pounds per acre per year) which is sparsely populated. 
The average amount of sulfur from this source at five dif- 
ferent locations in Michigan was 10.1 pounds per acre an- 
nually. The relative concentration of SO2 in the atmos- 
phere as determined by the lead peroxide method was 
twice as large in Ingham County as in Antrim County. This 
method seemed to reflect differences in the degree of air 
pollution more distinctly than the determination of sulfur 
in the precipitation. 

The amount of total soil sulfur was found to be very 
high in the organic soil (1000 pounds per acre) from Clinton 
County and quite low in the sandy soil (120 pounds per acre) 
from Antrim County. The amount of “available” sulfur in 
these soils was 65 and 15 pounds of sulfur per acre respec- 
tively. 

Corn plants appear to absorb luxury amounts of sulfur 
as evidenced by analysis of the leaf. This may provide a 
useful means of studying the sulfur supplying power of 
soils. Microfilm $2.75; Xerox $4.40. 83 pages. 


FIELD PLOT TECHNIQUE STUDIES 
WITH FLUE-CURED TOBACCO 


(Order No. 61-4620) 


Julian Wright Crews, Ph.D. 
North Carolina State College, 1961 


Supervisor: Guy Langston Jones 


Data from uniformity trials conducted with two flue- 
cured tobacco varieties during two years at Rocky Mount 
and three years at Rural Hall, North Carolina were used 
in estimating optimum plot size and comparing experi- 
mental designs. Optimum plot size was estimated from the 
soil heterogeneity index (b) and costs associated with the 
number of plots per treatment (K;) and size of experimental 
area per treatment (Kz). Estimates of cost were obtained 
from experienced tobacco research workers. 

Estimates of b for different characters varied within 
the individual trials, but there were no consistent differ - 





ences among the characters studied. The b’s were similar 
when averaged for the two varieties, two locations, and 
three years. 

Optimum plot size as estimated from the average b for 
yield and the average costs estimates was 18 plants with 
the plants spaced 22 inches in rows 3.5 feet apart. One- 
row plots were generally more efficient than two-row 
plots of comparable size. 

The average gain in precision for yield with simple and 
triple lattice designs over randomized complete blocks 
designs at Rocky Mount was only four and five percent, re- 
spectively. However, at Rural Hall average gains of 54 
and 60 percent were obtained from the simple and triple 
lattices, respectively. The largest gains in precision were 
obtained with the larger plot sizes and larger numbers of 
treatments. 

The percent total alkaloids was more variable than the 
other characters studied. Yield was only slightly more 
variable than leaf length, leaf width, days to flower, and 
plant height. Approximately the same size of L.S.D. for 
yield would be obtained from using four replications of the 
optimum size plots, one-row plots 20 plants long, and two- 
row plots 10 plants long, or from using three replications 
of the widely used two-row plots 20 plants long. 

A missing plant adjustment study was conducted during 
1958 and 1959 at Rocky Mount and Rural Hall, North Caro- 
lina. Plants were removed from plots in various patterns 
at four specific stages of growth. Yield data were col- 
lected, and the amount of yield compensation by plants ad- 
jacent to missing plants was estimated. 

From the estimates of yield compensation, a procedure 
for adjusting the yield of flue-cured tobacco plots on the 
basis of stand was proposed. When used in analyzing data 
from a variety test which contained poor stands, the rela- 
tive precision for the analysis with no adjustment, the cur- 
rently used adjustment, covariance analysis, and the pro- 
posed adjustment procedure was 100, 109, 119, and 120 
percent, respectively. 

Microfilm $2.75; Xerox $5.40. 107 pages. 


THE RELATION OF SOME ENVIRONMENTAL 
FACTORS AND COMPOSITION VALUES TO 
BLOTCHY RIPENING IN THE TOMATO 


(Order No. 61-4948) 


James Ernest Ells, Ph.D. 
Michigan State University, 1961 


Blotchy ripening of the tomato fruit has been a serious 
disorder of tomatoes in certain years, affecting up to 60 
percent of the fruit from a single harvest. This disorder 
is characterized by green or yellow blotches on the walls 
of red-ripe tomatoes, which customarily are accompanied 
by a browning of the underlying vascular tissue. This 
brown coloration is found in a sheath of necrotic paren- 
chyma cells surrounding the vascular bundles. 

A primary objective of this study was to induce blotchy 
ripening experimentally by the manipulation of moisture 
relations. The initial experiment was designed to differen- 
tially influence the diurnal fluctuations in turgor pressure 
of the tomato plant by the use of lampblack and white talc 
dusts. Other experiments were designed to differentially 
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influence plant water requirements by early and continuous 
shading of plants with cheese cloth and shielding of plants 
with wind barriers, and the use of close, medium, and wide 
plant spacings. Plant water relations were also influenced 
by the application of compounds to accelerate and retard 
transpiration, and by pruning leaves, fruit clusters, and 
roots. Fruit water relations were influenced by wrapping 
attached fruit in black plastic and aluminum foil. In some 
cases these treatments were interacted with a high and 
low level of fertility. Since none of the treatments were 
effective in inducing blotchy ripening under the conditions 
prevailing, the role of water relations on the induction of 
the disorder is still in doubt. 

Biological assays indicated an increased incidence of 
blotchy ripening of fruit on plants infected with tobacco 
mosaic virus, and laboratory analyses indicated a lower 
level of dry matter, soluble solids, and reducing sugars in 
blotchy wall tissue, but failed to reveal any consistent dif- 
ferences in mineral composition between blotchy and non- 
blotchy wall tissues. 

Since blotchy ripened tissue has been associated with 
low dry matter, soluble solids, and reducing sugars, it was 
suggested that this disorder may be induced by cultural 
practices which would result in low levels of these con- 
stituents in the plant and fruit after the fruit has reached 
the mature-green stage of development. The cultural prac- 
tices suggested to produce this effect were reduced light 
duration and day temperature, and increased soil moisture 
and night temperature. 

Microfilm $2.75; Xerox $4.00. 71 pages. 


IDENTIFICATION BY MARKER GENE STOCKS 
OF MAIZE CHROMOSOMES EFFECTING 
RESISTANCE AND SUSCEPTIBILITY 
TO HELMINTHOSPORIUM TURCICUM PASS. 


(Order No. 61-4904) 


William Ray Findley, Jr., Ph.D. 
University of Maryland, 1960 





Supervisor: Dr. Robert C. Leffel 


Maize chromosomes carrying factors effecting resist- 
ance and susceptibility to Helminthosporium turcicum Pass. 
were identified by determining the association between se- 
lected marker genes and resistance or susceptibility to the 
disease within first-generation backcross progenies. 

A multiple recessive marker stock including genes bma, 
lgi, Ci, SUi, PYi, ji, WX, and gi, and a multiple dominant 
marker stock including genes P“’, B, Pl, Y,, and Og pro- 
vided at least one marker gene for each of the 10 chromo- 
somes of maize except chromosome number 7. Mo21A 
and NC34, inbred lines of corn resistant to H. turcicum, 
were crossed with both recessive and dominant marker 
gene stocks. F, crosses were backcrossed with the appro- 
priate multiple recessive gene stock or resistant inbred 
line to provide backcross progenies for classification of 
reaction to induced epiphytotics of the disease. 

Individual plants of backcross progenies were inocu- 
lated biweekly with spore suspensions of the leaf blight 
organism in 1954 and 1955 at the Plant Industry Station, 
Beltsville, Maryland. A total of six inoculations were made 








in 1954, seven in 1955. Plant damage attributable to hur- 
ricane “Connie” of 1955 required earlier scorings of dis- 
ease reaction within backcrosses to the multiple recessive 
marker stock than desired, and resulted in the loss of 1955 
data for the backcrosses involving the multiple dominant 
marker stock. 

Statistical analyses of the linkage data were made using 
the method of disproportionate subclass numbers sug- 
gested by Goulden. Each comparison also was subjected 
to a “t” test. Mendelian ratios were checked with the chi- 
square test. 

Significant mean differences in disease reaction be- 
tween marker gene allelic classes in 1954 or 1955 indi- 
cated that genes for resistance to H. turcicum in inbred 
line Mo21A were associated with genes PW, Lg, b pl, 
Sui, and Wx. These genes are located on chromosomes 1, 
2, 2 and 6, 4, and 9, respectively. In 1954 genes condi- 
tioning susceptibility to the disease were postulated as 
linked with the dominant alleles Cri, Ji, and G; and chro- 
mosomes 3, 8, and 10, respectively. The gene J; exhibited 
a similar linkage relationship with susceptibility in 1955. 
Classification difficulties with j, and cr; genotypes pre- 
vented establishment of definite relationships, however. 

NC34 backcross data of 1954 indicated that genes for 
resistance to H. turcicum were linked with J; on chromo- 
some 8; data of 1955 indicated a similar linkage with Gi 
on chromosome 10. The 1954 backcross data involving 
NC34 suggested genes conditioning susceptibility to H. 
turcicum as linked with Cr, and pl, of chromosomes 3 and 
6, respectively. 

Genes for resistance and susceptibility were found to 
vary in expression with the level of leaf blight infection. 
Frequency distributions of individual plant leaf blight rat- 
ings indicated that the marker gene stocks were not suited 
to detect all operative genes. The significant differences 
among progenies of the same backcross indicated a lack 
of homozygosity of genes conditioning leaf blight reaction 
within one or both of the parental inbred lines involved. 

Microfilm $2.75; Xerox $4.00. 74 pages. 


THE ASSOCIATION OF MOLYBDENUM AND 
OXALIC ACID WITH SEVERAL MINERAL 
ELEMENTS INVOLVED IN THE 
DEVELOPMENT OF INTERNAL BARK 
NECROSIS OF THE APPLE 


(Order No. 61-5396) 


Donald Richard Heinicke, Ph.D. 
University of Maryland, 1961 


Supervisor: Dr. Arthur H. Thompson 


Oxalic acid and molybdenum were studied in relation 
to several factors involved in the development of internal 
bark necrosis of the Red Delicious apple trees. The fac- 
tors involved were manganese, calcium, nitrogen source, 
and lime. The work was conducted in a necrotic orchard 
in western Maryland, and in the greenhouse using trees 
grown in soil from the necrotic orchard. 

In the necrotic orchard, calcium was found to accumu- 
late in the bark of non-necrotic trees to a higher level 
than in necrotic trees. The calcium content of the bark 
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increased as the age of the bark increased. High levels of 
manganese were not associated with the necrotic condition 
in the orchard under study. The use of limb units in the 
study of the effects of treatments on the accumulation of 
mineral elements in the bark did not prove to be an accept- 
able experimental procedure. 

In the greenhouse study, IBN did not develop. High 
levels of calcium were associated with foliar applications 
of molybdenum, with a high nitrogen supply (sodium nitrate 
being more effective than ammonium sulfate), and toa 
lesser extent with liming and with foliar applications of 
calcium. Manganese reduced the calcium content of trees 
supplied with sodium nitrate. The influence of molybdenum 
on the manganese content of trees sprayed with manganese 
was conditioned by the nitrogen source. Molybdenum in- 
creased the manganese content of trees supplied with am- 
monium sulfate, and reduced the manganese content of 
those trees to which no additional nitrogen had been sup- 
plied. The oxalic acid content was reduced by the applica- 
tion of manganese to trees supplied with sodium nitrate, 
and increased in the trees supplied with ammonium sulfate. 
The oxalic acid content increased as the nitrogen supply 
was increased, and, also, as the source of nitrogen was 
changed from ammonium sulfate to sodium nitrate. 

The possible role of molybdenum in the development of 
internal bark necrosis is discussed. 

Microfilm $2.75; Xerox $4.00. 72 pages. 


MOISTURE AND TEMPERATURE EFFECTS 
ON THE TRANSFORMATIONS OF NITROGEN 
FROM APPLIED AMMONIUM SULFATE 
IN A CALCAREOUS SOIL 


(Order No. 61-4928) 


John Keith Justice, Ph.D. 
Utah State University, 1961 


Major Professor: Dr. R. L. Smith 


Incubation studies to determine the effects of moisture, 
temperature, applied ammonium nitrogen and their inter- 
actions on the transformations of nitrogen were conducted 
using a calcareous soil, Millville loam, under conditions 
of both constant and periodic aeration. The variables in- 
vestigated in these studies included moisture levels rang- 
ing from 415 bars to 0.3 bar tension, temperatures from 
2 to 35° C, and added nitrogen levels from 0 to 450 ppm ni- 
trogen added as ammonium sulfate. 

The studies consisted of two major experiments: one 
with 100 gram soil samples contained in sealed pint jars 
and aerated periodically; the other with 33.3 grams of soil 
in 250 milliliter flasks with a humidified air stream pro- 
viding constant aeration. The first experiment was de- 
signed primarily to investigate the combination of rela- 
tively high moisture levels with low temperatures. In the 
second experiment the design was primarily for the com- 
bination of low moisture levels with relatively high tem- 
peratures. 

The following observations and conclusions were noted: 

1. Nitrification of applied ammonium nitrogen pro- 
ceeded at a moderate rate at a soil moisture level equal to 
the wilting point for higher plants. There was evidence that 





nitrification was proceeding at a slow rate at a moisture 

as lowas 70 bars tension. The rate of nitrification in- 
creased with an increase in soil moisture up to 1 bar mois- 
ture tension. No increase in nitrification was found be- 
tween 1 and 0.3 bar moisture tension when other conditions 
were favorable. It is concluded, therefore, from these 
studies that the amount of moisture between the permanent 
wilting point and field capacity has less effect on the nitri- 
fication process than is indicated in the literature. 

2. Temperature, within the range of 2 to 35° C, ex- 
erted considerably greater effect on nitrification than did 
moisture levels between the wilting point and field capacity. 
Some nitrification of applied ammonium sulfate was found 
as low as 2° C after a period of 70 days, following an ex- 
tended period of nitrite accumulation. At both 10 and 35°C 
there was a prolonged period of nitrite accumulation along 
with a very slow rate of nitrate formation; indicating a 
fairly strong inhibition to nitrate formation by these con- 
ditions. No inhibitions resulting in a delay of more than 
7 days were noted at 22 or 25° C; therefore, the optimum 
temperature for nitrification of ammonia in this soil must 
lie between 10 and 35° C and probably near 25° C. 

3. In both experiments there was significant interac- 
tion between moisture and temperature. Where different 
levels of applied ammonium sulfate were used, there was 
also significant interaction between the amount of ferti- 
lizer applied and moisture, as well as between fertilizer 
and temperature. 

4. Under the conditions of high temperature (35° C) 
and/or low moisture (115 and 415 bars tension) there was 
a considerable deficit in the amount of inorganic nitrogen 
recovered. Since at these low moisture levels no nitrifi- 
cation was shown, it is concluded that this loss was due to 
the volatilization of ammonium nitrogen. 

5. High levels of applied ammonium nitrogen (450 ppm 
nitrogen) resulted in inhibition of nitrate formation along 
with nitrite accumulation. This inhibition resulted ina 
time delay in the nitrification process which varied in 
length, depending upon the other conditions for nitrification. 

6. Significant nitrite accumulation persisting for long 
periods (up to 56 days) were found at both low (2 and 10° C) 
and high (35° C) temperatures, especially in the case of 
high (450 ppm nitrogen) ammonium nitrogen application. 
Because of this nitrite accumulation, it is concluded that 
the nitrite oxidizing organisms are more sensitive to such 
adverse conditions than are the ammonium oxidizers. 

Microfilm $2.75; Xerox $5.20. 101 pages. 


THE INFLUENCE OF GIBBERELLIN ON 
THE VEGETATIVE GROWTH RESPONSES OF 
CERTAIN WOODY PLANTS SUBJECTED 
TO VARIOUS PHOTOPERIODS 
AND THERMOPERIODS, WITH SPECIAL 
REFERENCE TO CATALPA SPECIOSA. 


(Order No. 61-4972) 


George Randall McVey, Ph.D. 
Michigan State University, 1961 





Certain woody plants (Catalpa speciosa, Liriodendron 
Tulipifera, Viburnum Carlesii, Acer saccharum, Pinus 
sylvestris, Pyracantha coccinea Lalandii, Syringa vulgaris 
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and Euonymus Fortunei vegetus) exhibiting a known photo- 
periodic response and a broad range of temperature adap- 
tations were selected for this study. The objective was to 
determine the degree of replacement by gibberellin of the 
photoperiodically and/or thermoperiodically dependent 
vegetative responses. 

Shoot extension and dry weights of various plant parts, 
from plants subjected to photoperiods of 9 (short) and 18 
(long) hours and night temperatures of 40°F (low) and 70°F 
(high) in the presence (50 ppm) and absence of gibberellin, 
were used as a criteria for determining response differ - 
ences. Radio-phosphorus (P**) was applied to the roots of 
Catalpa speciosa held at different temperatures, or to the 
foliage to evaluate alterations in metabolism induced by 
gibberellin or photoperiod. 

Gibberellin simulated the shoot extension responses of 
long days, low, or high night temperatures in those plants 
which responded most favorably to these environments. 
The degree of the replacement was generally greatest in 
those species which exhibited a rapid and an extended shoot 
elongation response to long days or high temperatures. 

In contrast, an inhibition in dry weight accumulation in 
the roots, leaves and old shoot wood, accompanied in- 
creases in shoot elongation and dry weight of shoots. In 
species exhibiting a moderate rate of shoot elongation, the 
replacement of the environmental requirements for vege- 
tative extension by gibberellin was not exaggerated, but 
was comparable to that of long days or high night tempera- 
tures. In addition, the dry weight accumulation in the 
leaves and roots was not inhibited as extensively as in 
those plants that exhibited a rapid and extended response 
to high temperatures and long days. Dormancy of the first 
flush of growth was delayed by gibberellin in the presence 
of low night temperatures and short days in Acer sac- 
charum while gibberellin in the presence of low night tem- 
peratures prevented dormancy of the second flush of growth 
in Euonymus Fortunei vegetus and Liriodendron Tulipifera. 
Gibberellin was also effective in breaking summer dor- 
mancy in Acer saccharum at the high night temperatures. 
Alterations in the metabolism by gibberellin suggest that 
the principle source of carbohydrates for shoot extension 
is derived from reserves in the old wood. A gibberellin 
induced increase in leaf area in some species partially 
spared the carbohydrate reserves. 

Differential rates of uptake and distribution of phos- 
phorus by roots of Catalpa speciosa at different tempera- 
tures suggest that the carbohydrates in the roots held at 
high temperatures were insufficient to supply the energy 
required for active absorption, but were adequate at the 
low root temperatures. There was inhibition in phosphorus 
uptake by the roots of Catalpa speciosa plants pretreated 
for 6 weeks to long days and gibberellin, as compared to 
plants exposed to long days but not treated with gibberellin. 
There was no inhibition of phosphate uptake after 3 weeks 
of pretreatment. In Catalpa plants exposed to short days 
and to gibberellin for 3 weeks, more phosphorus was trans - 
ported from the roots to the shoots. Thus, gibberellin 
treatment simulated the long day effect. Six weeks of pre- 
treatment with gibberellin, however, had no effect. These 
observations, as well as many others, strongly suggest that 
endogenous levels of growth regulators are ina constant 
flux throughout the season. Thus the response to gib- 
berellin will vary during the progressive stages of physio- 
logical development in a given season. 

A control mechanism of growth and development, based 


























on the progressively changing levels of endogenous gib- 
berellins and inhibitors in woody plants is proposed. In 
the first scheme, plants grown under low night tempera- 
tures or long days exhibit, after the initial stage of growth 
in the spring, an increase in the level of endogenous gib- 
berellins accompanied by a decrease in the level of 
endogenous inhibitors as the season progresses from 
spring to fall. In scheme 2, after the initial stages of 
growth, an exposure of woody plants to high night tem- 
peratures or short days results in a reciprocal pattern. 
As the season progresses from spring to fall there is 
an increase in the level of endogenous inhibitors ac- 
companied by a decrease in the quantity of endogenous 
gibberellins. 

The relative concentrations, as well as the season of 
the year when the gibberellin-inhibitor ratio is in balance 
will vary with the species. A delayed balance in the endog- 
enous gibberellin-inhibitor ratio, accompanied by a rapid 
synthesis or a high concentration of endogenous gibberel- 
lins in the spring results in a rapid shoot elongation. Con- 
sequently, an exogenous source of gibberellin in the spring 
results in abnormally rapid vegetative extension accom- 
panied by a marked inhibition of dry weight accumulation 
in leaves and old wood. In contrast, a slow rate of syn- 
thesis of gibberellins in the spring accompanied by either 
a rapid or a slow balance in the endogenous gibberellin- 
inhibitor ratio results in a slow rate of vegetative exten- 
sion for a short or long period of time, respectively. Thus 
an exogenous application of gibberellin results in a con- 
tinuation of a moderate rate of vegetative extension beyond 
the interval of time in which growth would otherwise occur, 
accompanied by a slight inhibition of dry weight accumu- 
lation in leaves and old wood. 

Microfilm $2.75; Xerox $9.25. 205 pages. 


A STUDY OF FACTORS AFFECTING THE 
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Quackgrass is one of the most serious weeds in the 
northern humid region where it readily spreads by means 
of aggressive rhizomes. Normally most of the buds on the 
rhizomes remain dormant, but they have the capacity to 
produce shoots or new rhizomes. Regulation of bud ac- 
tivity, either by inhibiting or by breaking the dormancy of 
the buds, would allow more precise control of this peren- 
nial weed with less likelihood of persistent soil residues. 
The object of this investigation was to study some of the 
environmental, nutritional and chemical factors which af- 
fect bud activity, shoot growth, apical dominance and rhi- 
zome initiation in quackgrass. 

Various methods of assaying chemical effects on 1- 
node rhizome sections were employed. In the laboratory 
flask method maximum bud activity was attained in ten 
days. The growth rate of shoots had almost ceased at the 
end of 15 days. The test-tube and agar-cup small-volume 
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methods were more sensitive than either of two well 
methods. Aqueous infiltration of 1-node sections reduced 
bud activity appreciably except when 1x 10°*M ammonium 
nitrate was incorporated in the agar and infiltrating solu- 
tion. Buds were generally more active on 1-node sections 
than multi-node sections implanted in agar. Water fed in 
terminal wells stimulated the activity and growth of multi- 
node rhizome sections implanted in agar. 

The environmental effects of various temperatures and 
concentrations of COz and Oz were studied on 1-node rhi- 
zome sections implanted in agar. Optimum bud activity 
and shoot growth were attained in the 20 to 27°C range. 
Temperatures above 30°C markedly reduced bud activity. 
At concentrations normally expected under field conditions 
neither COz nor Oz seemed to limit bud activity or shoot 
growth appreciably. 

Inorganic nitrogen incorporated in agar cultures and 
applied to the soil in the greenhouse and in the field en- 
hanced the activity of buds during the late-spring dormant 
period. Repeated ammonium nitrate applications to a sod 
stimulated shoot and new rhizome growth rather than pre- 
venting the late-spring dormant period completely. 

Of the growth modifying chemicals tested IAA, kinetin 
and GA had little effect while NAA reduced bud activity and 
shoot growth. GA stimulated shoot and rhizome elongation 
of quackgrass plants when applied to the rhizomes. Of the 
herbicide chemicals tested IPC and the phenoxy acids 
markedly inhibited bud activity and shoot growth. MH and 
the small chlorinated aliphatic acids largely inhibited 
shoot growth, and the triazines had little effect on either 
bud activity or shoot growth at the concentrations em- 
ployed. Although containing nitrogen, the triazines and 
amitrole did not stimulate bud activity during the late- 
spring dormant period. 

Buds on multi-node rhizome sections planted in soil 
demonstrated an apical dominance effect both with respect 
to sections having and not having a terminal shoot. One- 
node sections in agar cultures and in soil generally demon- 
strated a high degree of activity. Hot water and cold tem- 
perature treatments had little effect on apical dominance. 
Freezing areas of the rhizome had an effect similar to 
severing the section. Both foliar and rhizome treatments 
of TIBA reduced apical dominance. Cutting a sod in the 
field ultimately stimulated the production of more shoots 
than in the uncut area, but the large majority of buds on 
the rhizomes still remained dormant. 

The initiation of new rhizomes was dependent on the 
rhizome having a shoot exposed to light. Sections without 
shoots planted in soil produced new shoots before initiating 
rhizomes. Freezing areas of the rhizome resulted in 
marked reduction in new rhizome initiation on the side op- 
posite a terminal shoot. Rhizome sections with young ter- 
minal shoots planted in soil had a greater tendency to in- 
itiate new rhizomes in May than those sampled later in the 
season. Microfilm $2.75; Xerox $6.80. 141 pages. 





STUDIES ON THE BIOLOGY AND ECONOMIC 
IMPORTANCE OF THE CLOVER .ROOT 
CURCULIO SITONA HISPIDULA 
(FAB.) IN MARYLAND. 


(Order No. 61-5402) 





William George Phillips, Ph.D. 
University of Maryland, 1961 


Supervisor: Dr. Lewis P. Ditman 


Field and laboratory studies were conducted to deter- 
mine the economic importance of the clover root curculio 
Sitona hispidula (Fab.) in Maryland. To obtain this infor- 
mation, greater knowledge of the biology and physiology of 
this insect was considered essential. 

Gross population studies were made by means of state- 
wide surveys, and field experiments were conducted in two 
localities to determine the movements of adults and the 
relationship of abundance to injury and yield of red clover. 

It is shown that S. hispidula is distributed throughout 
the State of Maryland, and appears to be more numerous 
in the larger clover-growing areas of the state. 

Within a field of red clover, adults were found to un- 
dergo one major ‘activity cycle,” from the above-ground 
portion of red clover plants, to the soil surface, and return. 
A direct relationship was observed to occur between these 
movements and gross seasonal temperature changes. 
Adults do appear to be forced into a quiescent state on the 
soil surface by high macroclimatic temperatures during 
the latter part of August and beginning of September. 

An extensive multiple-plot experiment showed that this 
insect experienced considerable difficulty in establishing 
itself under small-plot conditions by the second year of 
plant growth. 

Although S. hispidula adults apparently do not occur in 
large enough numbers to seriously damage clover or other 
legumes in Maryland, sporadic outbreaks do occur which 
are capable of becoming a potential threat to stands of red 
clover. 

Field collected adults were used in the laboratory to 
determine the sex-ratios, seasonal ovarian development, 
body moisture variations and undercooling point relation- 
ships as determined by lethal low temperatures. 

The old-generation males appear to be the first to leave 
the above-ground portion of the plants in the late spring, 
leaving mostly gravid females, which continue to oviposit 
until about the middle of June. 

Oviposition apparently does not occur during the sum- 
mer, and the new-generation males are the first to become 
reactivated and sexually mature after the summer quies- 
cent period, returning to the leaves and stems to await the 
sexually matured females prior to the fall mating and ovi- 
position period. 

Statistically significant evidence is presented that adult 
S. hispidula undergo a dehydration process from summer 
to winter, which appears to be unrelated to the undercool- 
ing points; the lowest undercooling points being observed 
during the late summer and early fall. However, some 
evidence was obtained that dehydration may be directly re- 
lated to seasonal temperature changes. 

The undercooling points ranged from -11 to -15 de- 
grees Centigrade during the winter, from -7 to -19 degrees 
Centigrade during the early summer, and from -12 to -19 
degrees Centigrade during the late summer and early fall, 
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the wide range in early summer apparently being ac- 
counted for by the emergence of new-generation adults. 
Sex and body weight were unrelated to the undercooling 
points of S. hispidula adults, however, some evidence in- 
dicates that seasonal average temperatures may be re- 
lated to the seasonal average undercooling points. 
Microfilm $2.75; Xerox $3.00. 55 pages. 


LIQUID-SOLIDS SEPARATION OF APPLESAUCE 
AND ITS RELATION TO QUALITY 
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Liquid-solids separation was studied in applesauce 
prepared from Golden Delicious, Jonathan, Rome Beauty, 
Stayman, and York Imperial varieties. The samples, which 
were made under pilot plant conditions in lots of approxi- 
mately ten pounds, were packed in No. 1 plain tin cans with 
inside enameled ends. 

After the cans had been kept in storage for at least one 
month, liquid-solids separation and several other charac- 
teristics were determined for the sauce, in order to es- 
tablish if the liquid-solids separation could be related to 
the compositional and physical properties of the sauce. 

A close relationship was found between the liquid- 
solids separation of the sauce and the viscosity of the free 
liquid in the sauce. The coefficient of correlation was 
0.88. 

A new word, lyophoresis (lyo - liquid) (phoresis - 
migration) was suggested to describe the phenomenon of 
liquid-solids separation naturally induced by the force of 
gravity in applesauce and similar food products. 

The coefficient of multiple correlation between lyopho- 
resis and the three factors, viscosity of the free liquid, pH 
value of the sauce, and the average relative particle size 
of the sauce was 0.91, indicating that 83 per cent of the 
variation found in lyophoresis of the applesauce was ac- 
counted for by these three factors. The unaccountable 
variations were assigned to lack of precision of the meas- 
urements and to compositional factors not covered in the 
study. 

The viscosity of the free liquid which separated from 
the sauce was found to be almost totally accounted for by 
the content of pectic substances, the content of starch, and 
the pH value of the applesauce. The coefficient of multiple 
correlation was 0.99. 

On the basis of the information obtained, it was found 
possible to reduce lyophoresis in applesauce with a bene- 
ficial effect on the over-all quality of the sauce by adding 
small amounts of pectins, starch, and citric acid to the 
sauce immediately before packing. 

This finding may be of value to the industry because 
incorporation of the above materials makes it possible to 
replace relatively immature apples included in applesauce 
blends mainly for consistency purposes with more mature 
apples of full flavor and thus obtain a better flavored sauce 
of good consistency without loss of yield. 

Microfilm $2.75; Xerox $7.20. 153 pages. 
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Studies were undertaken in two general areas on the 
problem of parasitism of warm-season gramineous crops 
by Striga asiatica. One study was centered around efforts 
to determine if the parasite contained constituents which 
might inhibit the growth of a host plant. The main inves- 
tigation was a study of the chemical nature of the natural 
germination stimulant from corn seedlings and included 
the testing of a large number of compounds for activity in 
stimulating germination. 

The first study indicated that there were materials 
which inhibited growth of intact corn radicles and elonga- 
tion of wheat coleoptiles present in extracts of various 
parts of Striga plants. Compared on a fresh weight basis 
more of the inhibitory substances were in the above- 
ground Striga plant parts. Older underground seedlings 
had more of the inhibitory substances than did very young 
underground seedlings. It was not established whether any 
of these inhibitory constituents played a role in the inju- 
rious effects that the parasite had on its host. 

Approximately 270 compounds were tested for activity 
in stimulating germination of seeds. Emphasis was placed 
on testing organic compounds that might occur naturally in 
plant tissue. 

Of the compounds tested 230 were inactive. Twenty- 
two other diverse organic compounds had slight, variable 
activity, which was thought not to be true stimulatory ac- 
tivity. 

Eighteen compounds were found to definitely stimulate 
germination. Four of these active materials were sulfur- 
containing compounds: 1-allyl-2-thiourea, sodium diethyl- 
dithiocarbamate, L-methionine, and n-propyl-di-n-propyl- 
thiolcarbamate. Twelve 6-(substituted)purines were active. 
The highly active 6-(substituted)purines were ones in 
which the substituent group consisted of a phenyl, benzyl, 
phenethyl, or furfuryl radicle. 

The active coumarin derivatives were 6-methoxy-7- 
hydroxycoumarin (scopoletin) and 4-hydroxycoumarin. 
From a consideration of the few coumarin derivatives 
tested it appeared that compounds having substituent 
groups other than a hydroxyl on the lactone ring portion of 
the molecule were inactive. 

All of the active compounds with the exception of 4- 
hydroxycoumarin inhibited radicle growth at the concen- 
trations which were most active. Very low concentrations 
of scopoletin or 4-hydroxycoumarin appeared to stimulate 
elongation of the radicles to a greater extent than did the 
natural stimulant. 

Preliminary studies on the stimulant showed it to be 
relatively stable to short periods of heating but very labile 
to alkaline conditions and somewhat less labile to acidic 
conditions. 

The stimulant was obtained from exudates of corn seed- 
lings by adsorption on activated charcoal, eluted, and 
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partially purified by charcoal column chromatography and 
paper chromatography. Electrophoretic studies indicated 
the stimulant to be neutral in character, and by use of an 
agar block diffusion procedure a molecular weight of 
slightly over 100 was estimated. 

The stimulant showed a bluish-white fluorescence under 
ultraviolet light. Classification reagents indicated the 
stimulant to have one or more hydroxyl or potential hy- 
droxyl groups and possibly an ester or lactone bond. The 
stimulant appeared to be a nonacidic compound with no 
free amino groups or carbonyl groups present. Results 
obtained from the Ehrlich and Salkowski tests were char- 
acteristic of indole compounds, but none of the commonly 
occurring indoles were active in germination tests. An 
ultraviolet absorption spectrum was determined ona 
sample of the purified stimulant. The only characteristic 
feature was a slight plateau around 285 mu. 

Several of the findings in thic study indirectly indicated 
the possibility that the stimulant from corn seedlings may 
be similar to certain coumarin derivatives or related 
compounds. Microfilm $2.75; Xerox $6.00. 122 pages. 
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BIOLOGY AND CONTROL OF ROSE 
POWDERY MILDEW 
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The taxonomy, biological specialization, growth and 
development of the rose powdery mildew pathogens were 
investigated. Fungicides were field tested at Madison, 
Wisconsin for their effectiveness against rose powdery 
mildew incited by species of Sphaerotheca Lév. and against 
the blackspot disease caused by Diplocarpon rosae Wolf. 
The effect of fungicides on flower production was also 
studied. 

Sphaerotheca pannosa (Wallr.) Lév. var. rosae has been 
referred to as the incitant of rose powdery mildew in 
North America. S. humuli D. C. has also been reported as 
a pathogen, but has not been as widely recorded as S. pan- 
nosa. ar, 

An examination of herbarium specimens and fresh col- 
lections of the fungus, combined with biological specializa- 
tion studies, has shown that the present classification of 
the American rose mildew fungi may be questioned. Bio- 
logical specialization was demonstrated between Rosa vir- 
giniana Mill. and several of the common garden rose va- 
rieties. The results of this study raise doubts as to 
whether there are two species or rather one involved in 
the rose powdery mildew complex. Although both S. humuli 
and S. pannosa have been recorded as inciting mildew on 
rose, descriptions of these species are inadequate to allow 
positive identification of the fungi involved in rose mildew 
as it occurs in America. 

Rose stem callus was isolated and grown from stems 














of lu rose varieties on agar media containing basic min- 
eral salts, sucrose, coconut milk and various growth sub- 
stances. Callus from all varieties produced abundant 
growth during a 30-month period, on a medium containing 
2,4-dichlorophenoxyacetic acid. Inoculation of rose stem 
callus tissue in vitro appeared to be successful on one oc- 
casion, but a host-parasite relationship was unverified. 
Leaf discs provided a suitable substrate to study growth 
and development of the fungus under controlled conditions. 

Adequate field control of powdery mildew was achieved 
with several fungicides. Actidione, Actidione plus Cyprex, 
Karathane, Phaltan or Phytoactin sprays controlled the 
disease. Actidione used at one ppm was best for powdery 
mildew control when all factors were considered. How- 
ever, Actidione was not outstanding for the control of 
blackspot. 

Spray applications of C-O-C-S (copper oxychloride 
sulfate), Cyprex (alone or in combination with one ppm 
Actidione), Phaltan or zineb resulted in good blackspot 
control. C-O-C-S was not recommended due to undesir- 
able residue and phytotoxicity. Control of blackspot ap- 
peared to be related to increased average flower weight. 

Flowers were harvested periodically and average weight 
was used as an indication of flower production. In general, 
good blackspot control resulted in increased average flower 
weight. However, the use of Cyprex resulted in excellent 
control of blackspot, but low flower production on certain 
rose varieties. Reduction in flower weight was not con- 
sidered important enough to eliminate Cyprex as a treat- 
ment for blackspot. 

Phaltan at the rate of 2 lb/100 gal or Cyprex (.92 1b/100 
gal) plus Actidione (one ppm) applied at 7-10 day intervals 
was recommended for control of rose powdery mildew and 
blackspot in Wisconsin. 

Microfilm $2.75; Xerox $5.80. 118 pages. 
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Aphanomyces root rot, incited by Aphanomyces 
euteiches Drechsler, is the most important disease of 
processing peas (Pisum sativum L.) in Wisconsin. It is 
also very destructive in many other pea-growing areas in 
the United States. Attempts to control this soil-borne dis- 
ease have resulted only in measures which reduce losses. 
Further basic research was undertaken to aid in our un- 
derstanding of the biology of the disease. 

These studies were undertaken to determine whether 
the zoospores of A. euteiches were attracted to the roots 
of peas and other legumes, and whether this chemotactic 
response could be correlated with susceptibility to disease. 
Also studied was the mode of penetration of pea roots via 
zoospores, and a comparison of the host-parasite relation- 
ship was made of the susceptible pea variety Wando and 
the so-called “tolerant” U. S. Department of Agriculture 
Plant Introduction 180693 (Pisum sativum). 
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Suspensions of zoospores were prepared from mycelial 
mats grown four days at 24° C in maltose-peptone broth. 
Zoospore formation was induced by replacing the medium 
with an equal volume of tap water, and replacing this water 
two hours later with distilled water. Air was bubbled 
through the water for seven hours. After 14 hours the 
spore concentration was reduced to 10° or 3.5 x 10° zoo- 
spores/ml for studies of chemotaxis and infection respec- 
tively. 

Roots of peas, ten other legumes, and corn were placed 
in zoospore suspensions, and studied microscopically. All 
roots attracted masses of zoospores within a few seconds. 
The region of elongation immediately behind the root cap 
usually attracted the spores first and most strongly. The 
root cap was usually least attractive, and more-mature 
roots attracted zoospores in smaller localized masses. 
Root hairs did not attract spores. Slight differences in the 
magnitude of chemotaxis could not be correlated with sus- 
ceptibility of the host to disease, e.g., immune corn roots 
were as attractive as susceptible pea roots. 

Pea seedlings were grown aseptically for ten days at 
24°C in large culture tubes. Their roots were placed in 
zoospore suspensions at 24°C for 13, 2, and 8 hours, and 
either fixed for sectioning at these times or placed ina 
moist-chamber and fixed for sectioning after 24 and 61 
hours. After 15 hours many spores had germinated, and 
after two hours the root epidermis was penetrated. Upon 
germination the spore formed a germ tube which usually 
entered the root between epidermal cells but occasionally 
penetrated directly. After eight hours the fungus was found 
as deep as the seventh cell layer, usually intracellularly, 
and after 24 hours some hyphae were found in the endo- 
dermis. At this stage no detrimental effect on the host 
cells was observed. Sixty-one hours after inoculation the 
cortex was thoroughly invaded, almost entirely intercel- 
lularly, and the epidermis and outer cortex were beginning 
to collapse. The fungus was also found in the phloem area, 
pericycle, and parenchyma of the stele. 

The host-parasite relationships of Wando and P.I. 
180693 peas were compared. Seedlings of each pea strain 
. were inoculated as above. Roots were fixed for sectioning 
after two hours to compare spore germination and pene- 
tration and after 24 hours to compare the depth of penetra- 
tion of the fungus. The modest differences in spore ger- 
mination and penetration between Wando and P.I. 180693 
pea were only suggestive that the former was more sus- 
ceptible than the latter. No significant difference between 
the two strains was found in the depth of penetration of the 
fungus 24 hours after inoculation. 

The suitability of the two pea hosts for oogonial forma- 
tion was compared. The plant roots were inoculated as 
above and after 59 to 65 hours roots of each strain were 
examined for the frequency and maturity of oogonia. The 
data suggested that roots of P.I. 180693 pea were less con- 
ducive to oogonial formation than were those of the Wando 
variety. Microfilm $2.75; Xerox $4.20. 80 pages. 
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Studies were conducted to determine whether or not the 
levels of plant growth regulators in tomato and tobacco 
roots galled by Meloidogyne incognita acrita Chit. differed 
from the levels in healthy roots. Roots were lyophilized 
and extracted, the extracts chromatographed, and the 
chromatograms bioassayed using the sensitized wheat co- 
leoptile straight-growth test. No differences in levels of 
regulators were detected although three substances, or 
mixtures, with growth regulating activity were detected on 
all of the chromatograms of tomato roots developed in the 
solvent system isopropanol-ammonia-water. Two active 
zones were found on chromatograms of tobacco root ex- 
tracts treated similarly. Extracts and homogenates of 
nematode eggs, larvae, and adult females, contained no 
growth promoting activity when bioassayed with wheat co- 
leoptiles. Attempts to demonstrate the presence of indole- 
3-acetic acid in extracts of galled and healthy tomato roots 
were unsuccessful. 

Microfilm $2.75; Xerox $3.00. 44 pages. 





ETIOLOGY AND EPIPHYTOLOGY OF THE 
COLLAR ROT DISEASE OF PEANUTS 
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Diplodia gossypina Cke. was found to be the causal 
agent of collar rot of peanuts. Consistent infection was 
obtained only when plants were predisposed with heat 
prior to inoculation. Plants irradiated with a heat lamp 
until the surface temperature reached 45°C usually devel- 
oped heat lesions and were susceptible to D. gossypina. 
Lesions rarely developed and collar rot susceptibility was 
not appreciably altered when the surface temperature 
reached only 40°C. Plants heated to 50°C were usually 
killed and infection by the fungus was not evident. Internal 
temperature of plants averaged 14°C higher than surface 
temperature after 10 minutes irradiation. 

Defoliated sections of peanut stem were also predis- 
posed to infection with D. gossypina by submerging the 
apical half in hot water. Some sections maintained at an 
internal temperature of 46°C for 12 minutes and inoculated 
were diseased although lesions were not evident. Lesions 
were produced on sections maintained at 49° and 52°C for 
4, 8, and 12 minutes and most inoculated sections became 
diseased. Rate of disease development was proportional 
to severity of the heat treatment. No disease developed in 
non-heated controls. 
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Heat lesion development was histologically evident 24 
hours after plants were heated with radiant heat to a sur- 
face temperature of 45°C and the fungus was well estab- 
lished in cortical tissue on the heated side in inoculated 
plants. Much of the mycelium was intercellular. Increased 
permeability in heated stems was indicated in a prelimi- 
nary test for exosmosis of reducing sugars. 

Isolates of D. gossypina from several hosts were 
equally pathogenic on peanut and had similar spore mor- 
phology. An isolate from peanut caused decays of apple, 
cotton and orange fruits and sweet potato storage roots 
when inoculated through wounds. Cardinal temperatures 
were 8°, 32° and 40°C. 

Surveys in 1958 and 1960 showed that collar rot was 
more severe where peanuts followed cotton than corn. 
Cotton bolls were found to be an excellent overwintering 
source of D. gossypina. Collar rot developed in field plots 
inoculated with cotton debris as well as the fungus grown 
on steamed oats. 

Diplodia gossypina also produced extensive concealed 
and visible kernel damage in inoculated field plots. Two 
other types of concealed damage which are apparently 
physiological disorders also occurred. No appreciable re- 
sistance to kernel damage or collar rot was found in Vir- 
ginia Bunch peanuts. 

Microfilm $2.75; Xerox $4.40. 81 pages. 





THE ROLE OF AGROPYRON REPENS IN 
THE GERMINATION AND GROWTH 
OF CERTAIN CROP PLANTS 





(Order No. 61-5861) 


John Hamilton Ohman, Ph.D. 
University of Minnesota, 1961 


Adviser: Thor Kommedahl 


The mechanisms by which quackgrass affects the ger- 
mination and growth of crop plants were determined and 
the role of possible toxic substances in such interactions 
examined. 

The effects of living quackgrass on crop plants were 
studied using an apparatus which allows comparison of two 
plants when both are competing for the same supply of 
minerals, but eliminates competition for light, water, and 
space. The apparatus can also be used to detect water sol- 
uble toxic substances produced by one plant which influence 
the growth of the other. 

When alfalfa or oats were grown in competition with 
well-established quackgrass, they were chlorotic and 
stunted compared to alfalfa or oats grown in pure stands. 
These effects were overcome by adding extra nitrogen 
alone or in combination with phosphorus and/or potassium 
to the nutrient solution. The addition of phosphorus and 
potassium in combination partially corrected the condition. 
No evidence was obtained of any toxic substance produced 
by living quackgrass roots or rhizomes affecting the ger- 
mination or growth of oats or alfalfa. 

Several experiments were made to determine the mech- 
anisms by which residues from a preceding quackgrass in- 
festation could affect succeeding crop plants. Previous re- 
ports in the literature indicated that quackgrass rhizomes 





contained a water soluble toxic substance which was leached 
out in the soil and thus made available to plants. 

Quackgrass residues caused stunting and chlorosis in 
oats and alfalfa when added to soils in which they were 
grown if large enough quantities were added. The addition 
of ammonium nitrate or the exclusion of microorganisms 
from the system eliminated the effect. Tests for available 
nitrogen showed that soil containing quackgrass rhizome 
residues had no nitrogen in a form available to plants for 
approximately 100 days after the residues were added. 

Experiments with aqueous extracts of quackgrass 
leaves and rhizomes showed that such extracts were not 
toxic unless subjected to high temperature during or after 
extraction or when treated in some other manner. Similar 
extracts of other plant species were as toxic as quackgrass 
extracts under the same conditions. The toxicity of all 
extracts was determined in a bio-assay in which alfalfa 
seeds were germinated on filter papers soaked in the ex- 
tracts or distilled water and germination counts and seed- 
ling length measured after 72 hours. Such extracts were 
not toxic when added to soil in which alfalfa or oats were 
grown, provided sufficient nitrogen was added at the same 
time. 

Extremely toxic extracts of soils containing decompos- 
ing quackgrass or crop plant residues were obtained, but 
only if the soil was saturated--a situation favoring anaer- 
obic decomposition. 

The inhibition of crop plants succeeding quackgrass 
infestations is probably due to a combination of the re- 
moval of available nutrients, especially nitrogen, from the 
soil by living quackgrass and/or to an increase in the soil 
carbon to nitrogen ratio by large quantities of quackgrass 
residues with a consequent shortage of available nitrogen. 
It is believed that the toxic extracts of quackgrass are ar- 
tifacts and have no ecological significance. The importance 
of the toxic materials present in saturated soils containing 
decomposing residues cannot be evaluated, since the fre- 
quency of such conditions in the field is not known. 

Microfilm $2.75; Xerox $4.00. 73 pages. 


STUDIES ON RESISTANCE OF MATTHIOLA 
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Mario Oira San Juan, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Glenn S. Pound 


Cabbage virus A, a strain of the turnip mosaic virus, 
is one of the viruses causing a serious mosaic disease on 
cruciferous plants. Among the cruciferous hosts easily 
infected by this virus is the annual stock or gilliflower 
(Matthiola incana R. Br. var. annua Voss). The Christmas 
Red variety of stock has been shown to be resistant to nat- 
urally occurring strains of turnip mosaic virus in Cali- 
fornia. This thesis deals with comparative greenhouse 
studies of the resistance of the Christmas Red and suscep- 
tible Trysomic Dwarf 7-Weeks varieties of stock. It in- 
cludes the isolation of a mutant strain of the cabbage virus 
A (CVA) which is pathogenic to the Christmas Red variety; 
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the effects of varying air and soil temperatures on disease 
development and virus multiplication; effect of inoculum 
dosage on relative infectivity of the mutant strain; physical 
properties, aphid transmission, cross protection tests, 
limited host range trials, and the inhibitory effect of 
healthy plant extracts. 

CVA when mechanically inoculated to the susceptible 
Trysomic Dwarf 7-Weeks stock plants produced a high 
percentage of infection, but when mechanically inoculated 
or transmitted by the green peach aphid (Myzus persicae 
Sulzer) to the Christmas Red variety did not produce any 
infection. However, when the diseased Trysomic Dwarf 
7-Weeks plants were grafted to healthy Christmas Red 
plants, 23% of the successful grafts became infected. The 
passage of the mutant strain into the resistant stock plants 
through graft unions was thought to have been brought about 
by the action of the Christmas Red plants as a selective 
mechanism which screened out the previously existing 
strain. Inoculum obtained from the infected resistant 
plants was highly infectious to both stock varieties by both 
mechanical and aphid transmissions. 

To determine whether the resistant plants were screen- 
ing out a previously existing strain from the inoculum or 
whether they were serving as a mutagenic agent in the pro- 
duction of the mutant, another approach was used. CVA 
produces distinct local necrotic lesions on inoculated 
leaves of tobacco. A large number of such lesions on Con- 
necticut Havana No. 38 tobacco plants were separately 
triturated and mechanically inoculated to Nicotiana gluti- 
nosa plants in which the virus develops systemically. Sev- 
enty-one such local lesion isolates were established. When 
inoculum was taken from N. glutinosa and used to mechan- 
ically inoculate Christmas Red plants, it was found that 
six per cent of the local lesion-isolates were infectious. 
Inoculum derived from the infected Christmas Red plants 
was highly virulent to other Christmas Red plants by me- 
chanical inoculations and was thus indistinguishable from 
that obtained through grafting. 

This evidence clearly indicates that the original CVA 
inoculum consisted of 2 strains, or that CVA regularly 
gives rise to the mutant form, and the Christmas Red va- 
riety merely screened out the mutant. The mutant virus 
exists in nature in very low concentration. This was 
proven experimentally when it was demonstrated that it 
could not initiate infection on the resistant stock plants 
when mixed with CVA in concentrations less than 10% of 
the whole virus mixture. The inability of the mutant virus 
to multiply in the presence of CVA was also proven by the 
cross immunity tests which showed its relationship with 
CVA. These results evidently could serve as one of the 
possible explanations of why the Christmas Red plants re- 
sist infection by CVA either by mechanical inoculation or 
by aphid transmission. 

Air temperature at which the plants were kept after in- 
oculation influenced the severity of symptoms. At 16°C. 
air temperature the symptoms produced by either CVA or 
the mutant strain were severe. Virus accumulation was 
greater in infected plants at 16° than in those kept at 28°C. 
However, virus concentration did not differ significantly 
between the two viruses in plants grown at any given air 
temperature. The higher infectivity of both viruses at 
16°C. air temperature is attributed to the favorable growth 
response of the host to the low temperature, resulting in 
increased susceptibility. 

Physical properties, virulence, symptoms, and methods 











of transmission of the mutant strain differ from CVA. The 
mild and severe mosaic viruses previously described by 
Tompkins on stock also differed considerably from the 
mutant strain in virulence, symptoms, methods of trans- 
mission, incubation period, physical properties, and host 
range. These differences would seem to warrant consid- 
ering the mutant virus as a distinct form of the turnip mo- 
saic virus. Thus, it is proposed that the mutant virus be 
called the gilliflower strain of turnip mosaic virus. 
Microfilm $2.75; Xerox $3.60. 65 pages. 


ASCORBIC ACID OXIDASE AND 
TYROSINASE ACTIVITIES DURING 
CROWN-GALL DEVELOPMENT ON TOMATO 
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Harvey Wesley Spurr, Jr., Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Albert C. Hildebrandt 


The purpose of this study was twofold: (1) to follow 
ascorbic acid oxidase (AAO) and tyrosinase (T) activities 
in relation to the dynamic processes associated with the 
initiation and development of crown-gall, and (2) to clarify 
the factors influencing changes in the activities of these 
enzymes. The interaction of biological factors, including 
that of host and pathogen with environment, was given pri- 
mary consideration. 

An inoculation technique was developed to provide 
adequate wound and crown-gall tissues for biochemical 
studies and especially to facilitate accurate measurements 
during the very early stages of development. 

AAO and T activities were measured in normal, 
wounded and crown-gall tomato stem tissues. Upper in- 
ternodes of young plants were treated and then were har- 
vested at intervals for 30 days after treatment. A growth 
chamber maintained a temperature of 26°C at which crown- 
gall developed, and of 32°C, at which crown-gall did not 
develop. O2 utilization of homogenates was measured with 
Warburg and oxygen electrode apparatus. Ascorbic acid 
and catechol were substrates for AAO and T, respectively. 

Several tests indicated that the copper enzymes AAO 
and T were present in the tissue homogenates. The en- 
zyme referred to as tyrosinase resembled a phenolase 
since monohydric phenols were not oxidized. Also, chloro- 
genic acid gave a more linear reaction than catechol. 

Wounding increased AAO and T activities at both 26° 
and 32°C and these activities decreased to approximately 
normal 16 days after wounding. As crown-gall developed 
from wound inoculations at 26°C AAO and T activities re- 
mained high and were characteristic of crown-gall tissue. 
At 32°C AAO and T activities of inoculated stems followed 
the pattern of wounded tissue. Thus, a correlation existed 
between gall development and AAO and T activities. 

Crown-gall development was studied by inoculating 
plants at 32°C and after 48 hours exposing them to 26°C for 
0, 12, 24 or 48 hours. Sixteen days after inoculation AAO 
and T activities of tissues showed increased activity in 
proportion to the time at 26°C. Thus, a direct relationship 
existed between the time at 26°C and AAO and T activities 
of crown-gall. This evidence indicated that AAO and T 
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activities have the same positive and negative temperature 
activities as crown-gall tissue. 

AAO and T activities were stimulated in proportion to 
the extent of wounding. The development of crown-gall in 
proportion to the extent of wounding has been shown by 
other researchers. 

A diurnal response in AAO and T activities of wounded 
stems was not observed. 

An attenuated strain of crown-gall bacteria produced 
crown-galls that were slower in growth and lower in AAO 
and T activities than galls produced by a virulent strain. 
Growth and these associated enzymatic activities were 
stimulated in attenuated crown-galls by inoculating the 
virulent strain in the second internode above the attenuated 
strain. 

Wounded and inoculated stems treated with indole-3- 
acetic acid (IAA) at 32°C formed small galls that made 
little or no growth, but had higher than normal AAO and T 
activities. AAO and T activities in wounded stems were 
found to be inhibited when measured 48 hours after treat- 
ment with IAA. This emphasized the close relationship 
between growth, and AAO and T activities. 

The high levels of AAO and T activities observed in 
crown-gall tissues are attributed to the initiating action of 
the wound and the action of the bacteria which results in 
autonomous growth. The state of autonomous growth per- 
petuates the high AAO and T activities in the tissues. 

Microfilm $2.75; Xerox $3.80. 66 pages. 


INTERACTIONS OF FUSARIUM SOLANI 
FORM PISI AND FUSARIUM OXYSPORUM 
FORM PISI RACE 2 


(Order No. 61-6023) 


Gayle Leslie Worf, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor D. J. Hagedorn 


Fusarium solani f. pisi (Jones) Sny. and Fusarium oxy- 
sporum f. pisi (Linfd) S&H, race 2, incitants of Pisum 
sativum (L) diseases commonly called Fusarium root rot 
and near wilt, respectively, are both frequently isolated 
from single plants in Wisconsin. Their interaction in 
plants is largely unknown. This study was undertaken to 
gain some information on this phenomenon, as well as upon 
their interrelationships in soil, especially with regard to 
their establishment, growth and development. 

Tests were conducted in an air conditioned greenhouse 
using Wisconsin temperature control tanks, and the peas 
were grown in 1:1 quartz sand-loam soil, autoclaved one 














week before inoculating or planting. Spore suspensions 
produced excellent symptoms of Fusarium root rot, but no 
entirely satisfactory method was found, among many tried, 
for producing near wilt symptoms without wounding plants 
or adding high levels of soil amendments. In most trials 
inoculum of F. oxysporum was obtained by using corn 
meal-sand seeded two weeks previously. Soil was inocu- 
lated by mixing 1 part with 20 to 40 parts of soil, using 
this inoculum. Pea plants grown in such soil produced 
somewhat typical symptoms after 30 days. Symptoms of 
combination treatments closely resembled Fusarium root 
rot, and the results were considered primarily for their 
effect upon this disease. Colonization and growth of the 
fungi in the soil were followed by the use of soil dilutions 
plated on PDA, adjusted to pH 3.1, and held at 20°C. After 
one week F. oxysporum colonies were purple, while F. 
solani colonies had a distinguishing white color. 

F. solani spores were virtually inhibited when added to 
soil with or after F. oxysporum introduction, and remained 
so until after peas were planted. Developing peas stimu- 
lated their growth in the soil. Root rot symptoms were 
also reduced, except in trials where F. oxysporum popu- 
lations were sufficiently high to incite some cortical decay 
alone. In those experiments, disease severity of combina- 
tion treatments were increased over F. solani controls. 
Except for such extremes, disease reduction was appar - 
ently a function of the degree of inhibition of F. solani in 
the soil, which in turn correlated negatively with the level 
of colonization of soil by F. oxysporum. When inhibition 
of colonization was circumvented by mixing infested soils 
in different proportions, however, disease severity in- 
creased over F. solani controls similarly mixed with ster- 
ilized soil. This suggested that the two diseases could 
operate independently and additively in the plant. This 
was supported in part by increased disease in F. oxy- 
sporum-infected plants compared with healthy plants 
transplanted to F. solani-infested soil, and by laboratory 
tests, which revealed no antagonistic interactions between 
the fungi. 

Until a maximum level was reached, the amount of 
disease expression incited by F. solani alone was a func- 
tion of the proportion of infested soil added to sterilized 
soil. In unplanted controls, the F. solani populations did 
not increase significantly when mixed either with steri- 
lized or F. oxysporum-infested soil. Similarly, F. oxy- 
sporum levels remained constant in mixed soils. 

Buried slide studies revealed that F. solani spores 
germinated and grew vegetatively in freshly autoclaved 
soil, but only produced chlamydospores in soil infested 
with either fungus. Pea roots stimulated chlamydospore 
germination in F. oxysporum-infested soil, but generally 
caused only an increased chlamydospore formation in F. 
solani-infested soil. No such response was demonstrated 
with F. oxysporum spores. 

Microfilm $2.75; Xerox $4.60. 87 pages. 
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IDENTIFICATION OF THE 
ADRENOCORTICOTROPHIN-PRODUCING 
CELLS BY AUTORADIOGRAPHIC STUDY 

OF THE RAT HYPOPHYSIS 


(Order No. 61-4716) 


Eleanor Righetti Siperstein, Ph.D. 
The University of Texas, 1961 


Supervisor: Professor Frank Harrison 


The technic of autoradiography has been employed ina 
study of the incorporation of radioactive amino acid by in- 
dividual cells of the anterior hypophysis as an index of the 
relative rates of protein synthesis and secretion by the 
various cell types. Normal and adrenalectomized male 
rats were injected with tritiated glycine and sacrificed at 
20, 40, and 90 minutes and 15 hours after injection. Sec- 
tions of their hypophyses were exposed to autoradiographic 
stripping film after thorough washing of the sections to 
remove water-soluble compounds and, in the case of half 
the slides prepared from each animal, submitted to the ac- 
tion of ribonuclease as well. The granules of basophil 
cells underlying the film were stained by the periodic acid- 
Schiff method for glycoproteins. Acidophils and nucleic 
acids were stained through the film by a method devised 
for this study. Grains were counted in the resulting auto- 





radiograms over the cytoplasm of individual cells in the 
ribonuclease-digested sections, and the average grain 
count for each of seven cell types was calculated. The 
autoradiograms of non-digested sections were observed, 
and cytological details, including the distribution of cyto- 
plasmic RNA in the various cells, were described. 

With the aid of this technic, a unique cell type was iden- 
tified in the hypophyses of adrenalectomized rats. This 
cell is morphologically distinct from “gonadectomy cells,” 
“thyroidectomy cells,” and from previously described 
normal cell types and is therefore designated as the “ad- 
renalectomy cell.” This cell type accounted for approxi- 
mately 1.5 per cent of the total anterior hypophysial cells 
of adrenalectomized animals but was only rarely seen in 
normal pituitaries (less than 0.2 per cent). Among the 
seven cell types differentiated in this study the “adrenal- 
ectomy cell” had the highest tritium content and, in addi- 
tion, at the time intervals studied this cell had the fastest 
rate of appearance and disappearance of protein tritium. 
This autoradiographic evidence of rapid protein (or poly- 
peptide) turnover following adrenalectomy indicates that 
the “adrenalectomy cell” is the site of adrenocortico- 
trophin production in the adrenalectomized rat. Further 
autoradiographic and cytological evidence is presented 
which suggests that the “adrenalectomy cells” may be de- 
rived from chromophobes. 

Microfilm $2.75; Xerox $3.00. 60 pages. 
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A SPECTROPHOTOMETRIC STUDY OF 
THE ECLIPSING BINARY SZ CAMELOPARDALIS 
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John Samuel Neff, Ph.D. 
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The investigation reported in this paper consists of 
spectrophotometric and spectroscopic observations of the 
eclipsing binary SZ Camelopardalis. Observations were 
made to determine the physical properties of the compo- 
nents of the binary. 

The photometric observations were made with a spe- 
cial four color filter system. The band passes of the fil- 
ters were approximately 200A and had effective wave- 
lengths of 245475A, 4545A, 3780A, and 3485A. The band 
passes were chosen to be free of strong lines and the 
13485A was entirely free from the influence of radiation 
on the long wavelength side of the Balmer discontinuity. 





The individual observations were analyzed by Kopal’s 
method. The yellow, blue and violet observations gave so- 
lutions for the primary eclipse. The ultraviolet observa- 
tions for the primary eclipse and observations in all 
colors for the secondary eclipse would not give determi- 
nate solutions. The solution for primary eclipse in yellow 
light was the best determined and it was adopted for the 
other calculations. The results of this solution are k = 
0.48, r, = 0.45, r, = 0.22 and (= 78°. The limb darkening 
coefficient in the yellow was found to be 0.4. The differ- 
ence in limb darkening was determined for all colors and 
was found to indicate an increase in the violet and ultra- 
violet contrary to theoretical predictions. The observed 
oblatness of the components also tended to increase in the 
violet and ultraviolet. The eclipse is grazing and there- 
fore the solution is very nearly indeterminate. 

SZ Cam is a member of the galactic cluster NGC 1502. 
Observations of the cluster made available by Dr. A. Hoag 
were analyzed to determine a true distance modulus of 
9™90 +047. The absolute magnitude of SZ Cam was then 
determined to be -571 +047. The large probable error 
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arises from the uncertainties introduced in correcting for 
interstellar reddening. 

Spectroscopic observations made available by Drs. Abt, 
Petrie and Popper were analyzed to determine a new set of 
spectroscopic elements. The physical properties deter- 
mined by combining these elements with photometric ele- 
ments, gave temperatures for the components that were 
much higher than the theoretical predictions and the 
masses and radii were much too small. Therefore a cor- 
rection to the radial velocity curve was made using the 
theory developed by McCarthy. The corrected physical 
properties of the brighter component are LBo!l/LBol, = 





1.32 x 10°, m, = 42 M., R; = 14R. and Te = 29,400° K. The 
properties of the fainter component are L>°!/LBol, = 

1.59 x 10*, mz = 15M., Re = 7R. and Te = 25,100° K. The 
observed values agree well with the theoretical predictions 
within the errors of the observations. The positions of 
the stars on the color magnitude diagram indicate that they 
have both evolved off the main sequence. 

It is concluded that eclipsing binaries in galactic clus- 
ters can yield important information about stellar tem- 
peratures. Also spectroscopic binaries that are close 
enough for the reflection effect can yield erroneous 
masses. Microfilm $2.75; Xerox $4.20. 77 pages. 
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A MICROBIAL INTERACTION: 
STUDIES ON THE ENHANCEMENT OF 
SPORULATION IN BACILLUS SPHAERICUS 
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Eddie Chin Sun Chan, Ph.D. 
University of Maryland, 1960 
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Bacillus sphaericus, which does not sporulate ina 
peptone-broth medium, would sporulate in the same me- 
dium if grown in association with Erwinia atroseptica. 

A population analysis was made of such a mixed culture in 
order to show the relationship of the sporulation enhance- 
ment effect to organism number and time. 

This phenomenon was pursued in an attempt to identify 
the nature of the substance elaborated by Erwinia atrosep- 
tica responsible for the sporulation effect. Such a sub- 
stance was shown to be produced by the Erwinia in a 
chemically defined medium. The filtrate of this spent me- 
dium, when assayed for sporulation enhancement effect 
with the peptone-broth, showed between 30 to 80 per cent 
sporulation in the Bacillus in 5 days. However, with a nu- 
tritionally-sufficient chemically defined broth, the sporu- 
lation of the Bacillus was enhanced up to 100 per cent in 
24 hr. 

The active principle could be removed by charcoal ad- 
sorption but it could not be recovered by elution. Of 24 
other chromatographic materials tested, only a strong 
anion exchange resin would remove the activity. In an 
analysis for fermentation end-products the activity could 
not be detected in either the residue or the distillate on 
initial alkaline distillation. No absorption peak in either 
the ultraviolet or visible light range could be related to 
sporulation activity. The activity was not destroyed by 
boiling for 30 min. It decreased on autoclaving and was 
destroyed by acid and alkaline hydrolyses. It was also 
destroyed by ashing. 

The factor could be concentrated in the residue by vac- 
uum distillation of the filtrate. A further purification was 
done by the dialysis of the residue; the dialysate fraction 
contained the activity. Solvent extraction studies of the 














dialysate showed that the factor was insoluble in chloro- 
form and ether. It was destroyed by ethanol. But the 
butanol-soluble fraction of the dialysate was active and 
represented the purest preparation available of the spent 
medium of Erwinia atroseptica containing the active 
factor. 

Tests carried out on this butanol-soluble fraction 
showed that it was biuret-negative, indicating the absence 
of proteins and their hydrolysis products. It was ninhy- 
drin-negative so that the absence of amino acids was indi- 
cated. Starch was shown to be absent by the iodine test. 
The fraction was negative for reducing sugars by the 
Benedict’s test. No organic phosphorus was indicated. 
But the fraction was Anthrone-positive with the develop- 
ment of a dark blue color. Due to the small amount of 
material in this butanol-soluble fraction, the characteri- 
zation data collected, and the results of bioautography of 
paper-chromatograms, the evidence strongly incriminated 
the ‘sphaericus factor’ to be a complex of bacterial car- 
bohydrates. Microfilm $2.75; Xerox $6.80. 142 pages. 
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Previous studies have shown that macroconidia forma- 
tion is induced in Trichophyton mentagrophytes during in- 
cubation in increased carbon dioxide tensions. Changes 
in colonial morphology and decreases in growth occur 
concurrently. No increase in macroconidia formation is 
observed if glucose is omitted from the medium. A study 
of single spore isolates demonstrated that the stimulation 
of macroconidia formation resulted from adaptive proc- 
esses and not from selection of sporulating mutants out of 
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mixed clones; i.e., the loss of macroconidia formation is 
not always through mutation, as proposed by the dual phe- 
nomenon hypothesis. 

This study was proposed to investigate the relationship 
between COz and macroconidia formation, and the glucose 
requirement for macroconidia formation in increased 
carbon dioxide tensions. 

The demonstration that macroconidia formation is stim- 
ulated by incubation in increased tensions of COz, and that 
the amount of macroconidia formed is proportional to the 
amount of COz in the incubation atmosphere, suggested 
that COz2 is fixed into a metabolite that is necessary for 
sporulation. If it is proposed that the primary sites of fix- 
ation lie in the tricarboxyllic acid cycle, then it might be 
possible to show that mutants which form macroconidia in 
the absence of added COz2 have larger organic acid pools 
than mutants which do not form macroconidia. This 
premise was unsupported by analyses of organic acid pools 
in mutants which differed in type and degree of sporulation. 

A study of carbon dioxide fixation in the same mutants 
after long term exposure to C’*O2 demonstrated that any 
relationship between carbon dioxide fixation and macro- 
conidia formation in T. mentagrophytes is obscure and 
probably does not involve the tricarboxyllic acid cycle. 
The total amount of C’*Oz2 fixed, or the amount in any one 
fraction of cells, in mutants which formed macroconidia 
well was never twice the amount in mutants which did not 
form macroconidia well, and yet, the amount of macro- 
conidia in the strongly sporulating mutants was more than 
twice the amount of macroconidia in weakly sporulating 
mutants. 

Macroconidia contained three times more acid-soluble 
carbohydrate (33%) than microconidia (11%) or a mixture 
of microconidia and hyphae (12%). Macroconidia from me- 
dium deficient in glucose contained 19% acid-soluble car- 
bohydrate. Glucose was the predominant sugar in these 
fractions. 

These differences were reflected in whole cultures in- 
duced for macroconidia formation with increased carbon 
dioxide tensions. The induction of macroconidia formation 
by increased CQz2 tensions can be characterized, in whole 
cultures, by an increase in polysaccharide, an increase in 
protein, and a decrease in cell residue. Whether the 
changes in protein and cell residue are necessary for mac- 
roconidia formation is not clear at the moment. 

A high level of polysaccharide accumulated in cultures 
during stimulation of macroconidia formation with COz. 
The accumulation of this component into macroconidia can 
be demonstrated. On the other hand, the level of polysac- 
charide in macroconidia is not constant, but fluctuates be- 
tween wide limits depending upon culture conditions. The 
levels of other components, protein and cell residue, ap- 
pear to be more stable. 

An attempt to demonstrate a functional advantage of the 
higher level of polysaccharide in macroconidia, compared 
with the lower level in microconidia, as an energy source 
more readily available for germination met with partial 
success. The ability of end compartments of macroconidia 
to germinate in distilled water imply that the germination 
requirements for macroconidia are simpler than for micro- 
conidia. Other functional differences between macroconidia 
and microconidia remain obscure. 

A CO2-inducible UDPG pyrophosphorylase was demon- 
strated. The significance of this enzyme, as the rate lim- 
iting-step in the accumulation of polysaccharide, was dis- 
cussed. Microfilm $2.75; Xerox $4.40. 83 pages. 








AN ANTIGENIC ANALYSIS OF LACTOBACILLUS 
ACIDOPHILUS BY THE AGGLUTINATION AND 
FLUORESCENT ANTIBODY TECHNIQUES 


(Order No. 61-5395) 


Constantine Efthymiou, Ph.D. 
University of Maryland, 1961 








Supervisor: Dr. P. Arne Hansen 


A representative collection of 26 strains, defined as 
Lactobacillus acidophilus by established physiological cri- 
teria, was subjected to a serological study involving ag- 
glutinin adsorption. Since a certain amount of variation 
from the typical physiological pattern of characters was 
observed, it was hoped that an analysis of the antigenic 
structure might provide data for a more precise definition 
of the species. However, a limited cross-reactivity of the 
strains studied indicated the absence of a common agglu- 
tinogen which might serve to characterize all the members 
of the species. Several antigenic components could be 
recognized. Some of these agglutinogens were identified 
using as diagnostic reagents monospecific sera, defined 
previously by Williams, Orland and Miller in strains of 
L. casei, L. plantarum and L. lactis. The antigen K or 
I-10, reported by Miller as a group-specific antigen char- 
acteristic of L. lactis, could not be detected in any L. aci- 
dophilus strain. The antigenic composition of the strains 
possessing the previously described and interspecifically 
overlapping antigens, could be partly resolved. In addi- 
tion, new antigenic components were identified using the 
agglutination-agglutinin adsorption technique. The new 
components were designated as M, N, O, P, Q, R, Sand T 
or, following the system suggested by Williams, Norris 
and Gyorgy, I-12, 13, 14, 15, 16, 17, 18 and 19 respec- 
tively. Six of the strains examined, shown to be serologi- 
cally identical, possessed one of the newly defined antigens, 
M, and none of the components described by other workers. 
The same strains, taken as a group, exhibited a close con- 
formity to the accepted physiological definition of the spe- 
cies. These observations, along with the unique antigenic 
composition, may signify a typical and readily identifiable 
form for L. acidophilus. 

The fluorescent antibody technique was also advanta- 
geously used in the present investigation, to confirm the 
presence of antigens, both of old and new types, detected 
previously by conventional methods. It was also useful in 
showing agglutinogens which the agglutination test either 
failed to reveal altogether or signified as minor by low 
titer reactions. In this respect, the diagnostic value of the 
technique in the identification of specific antigenic types of 
lactobacilli was demonstrated. 

The combined results of agglutinin adsorption and flu- 
orescent antibody techniques made possible the accumula- 
tion of considerable information about the antigenic com- 
position of the species. Also, antigenic formulae could be 
assigned to 15 of the strains studied. 

Microfilm $2.75; Xerox $5.60. 114 pages. 
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A QUANTITATIVE STUDY OF THE 
ENTERIC VIRUSES IN SEWAGE 


(Order No. 61-4952) 


James Russell Frey, Ph.D. 
Michigan State University, 1961 


The purpose of this study was to determine step by 
step (quantitatively) the reduction of the enteric viruses in 
sewage during the process of sewage treatment. 

A total of 616 pad, dip and sludge samples were col- 
lected from the East Lansing sewage treatment plant from 
June 6, 1959, through November 7, 1959. Fifty-four sam- 
ples were positive for the presence of virus when the sam- 
ples were tested in monkey kidney epithelial monolayers. 
The pad sampling method proved to be the most satisfac- 
tory for the recovery of virus from sewage followed by the 
sludge and dip samples. Plaque counts were made on each 
of the original positive samples to determine the number 
of virus particles per unit volume. A new, improved, 
semi-microplaque technique for counting enteric viruses 
was developed and used in counting the virus samples. 

An increase in virus particles as expressed in plaque 
forming units per ml (pfu/ml) resulted from the treatment 
process of sewage through the disposal plant up to and in- 
cluding the final settling tank. The final effluent was ex- 
posed to an average of 0.5 parts per million of free re- 
sidual chlorine for 15 minutes. The virus concentration 
entering the sewage plant was reduced 94.7 per cent as a 
result of the treatment process. 

The potential reservoir of virus disease is great in raw 
sewage, contaminated water supplies, inadequately treated 
sewage and activated sludge materials. Chlorine residual 
should be increased if destruction of viral pathogens is 
desired. Microfilm $2.75; Xerox $4.60. 86 pages. 


HYDROGEN METABOLISM AND NITROGEN 
FIXATION BY CELL-FREE EXTRACTS 
OF BACILLUS POLYMYXA 


(Order No. 61-5930) 


Frederick Henry Grau, Ph.D. 
The University of Wisconsin, 1961 





Supervisor: Professor P. W. Wilson 


A study was made of the effect of nitrogen gas on hy- 
drogen evolution by Bacillus polymyxa (Hino’s strain) and 
of the hydrogen metabolism of washed cells and cell-free 
extracts with the goal of obtaining cell-free nitrogen fix- 
ation. 

No inhibition by nitrogen of hydrogen evolution could be 
obtained by growing cultures or washed cells metabolizing 
mannitol, glucose, pyruvate or formate when gas changes 
were followed manometrically or with the mass spectrom- 
eter. When the mass spectrometer was used, nitrogen and 
helium depressed the peak height of hydrogen and a cor- 
rection for this depression had to be made. 

The hydrogenase of Bacillus polymyxa is extremely 
oxygen sensitive but can be protected by sodium hydrosul- 
phite. Washed cell suspensions have an active hydrogenase 
as measured by either the uptake of hydrogen with 











methylene blue or evolution from reduced methyl viologen. 
Hydrogen is rapidly evolved from mannitol, glucose, pyru- 
vate and formate; the maximum specific activity from 
pyruvate and formate is obtained with mid-log phase cells. 
Washed cells readily incorporate N2”° into cell material 
when provided with mannitol, glucose or pyruvate, but not 
with formate. The optimum fixation with pyruvate is given 
by mid-log phase cells. Arsenate strongly inhibits fixation. 
Cell-free extracts prepared by sonic oscillation have 
an active hydrogenase and rapidly evolve hydrogen from 
formate and pyruvate but do not fix nitrogen. Approxi- 
mately 80% of the hydrogenase is not sedimented by 
105,000 x g for 60 min. However, the sedimented fraction 
has twice the specific activity of the soluble fraction. 
Extracts made from dried cells do not evolve hydrogen 
from formate or pyruvate and do not fix nitrogen. Most of 
the hydrogenase is sedimented at 2000 x g for 30 min. 
Cell suspensions treated with lysozyme yield cell-free 
extracts that rapidly evolve hydrogen from reduced methyl 
viologen, formate and pyruvate, but not from mannitol. 
Hydrogenase is particulate, 86% being sedimented at 
105,000 x g for 60 min with a specific activity of 1.6 x 10° 
ul H2/hr/mg protein N. The enzyme system oxidizing 
pyruvate with methyl viologen as hydrogen acceptor is sol- 
uble. The pH optimum for hydrogen evolution from for- 
mate and pyruvate is pH 6.5. Hydrogen evolution from 
either formate or pyruvate is strongly inhibited by arse- 
nite, cadmium, zinc and copper. Thioglycollate reverses 
the inhibition. About 65% of the pyruvate metabolized is 
oxidized to acetyl phosphate, hydrogen and carbon dioxide, 
and the rest to acetylmethylcarbinol and carbon dioxide. 
Nitrogen is readily fixed by these extracts when pyru- 
vate is supplied, but they will not fix with formate or man- 
nitol. Centrifugation studies, and the absence of fixation 
with mannitol, show that this fixation is not caused by re- 
sidual whole cells or protoplasts. As with fixation by 
Rhodospirillum rubrum and Clostridium pasteurianum, 
there is a short time lag in fixation by Bacillus polymyxa, 
as well as an optimum pyruvate concentration needed for 
maximum fixation. Arsenate strongly inhibits fixation. 
Microfilm $2.75; Xerox $6.60. 136 pages. 











PHYSIOLOGICAL AND IMMUNOLOGICAL 
STUDIES OF LEPTOSPIRA 


(Order No. 61-4701) 


Lyle Carlton Kuhnley, Ph.D. 
The University of Texas, 1961 





Supervisor: Professor V. T. Schuhardt 


The inability to obtain luxuriant growth of several 
serotypes of Leptospira in classical culture media neces- 
sitated a preliminary study of the nutrition of leptospirae. 
An inhibitory factor present in some rabbit sera used for 
culture media has been described. The inhibitory factor 
was non-dializable and moderately heat stable. The in- 
hibition of leptospiral growth was not a result of antibody 
or properdin. Adsorption of the serum with charcoal, 
erythrocytes or bentonite did not remove the inhibition. 
The addition of metal ions, a mixture of 9 water soluble 
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vitamins or oleic acid did not affect the growth of lepto- 
spirae in these serum supplemented media. 

A survey of some of the newer drugs for use as pos- 
sible chemotherapeutic agents has not provided any drugs 
which show advantage over the questionable effectiveness 
of some antibiotics in current use. The in vitro leptospi- 
racidal activity of Amphomycin, Hygromycin A, Hygro- 
mycin B, Kanamycin, Oleandomycin, Telomycin, Vanomycin 
and 4 nitrofuran compounds has been reported. One hun- 
dred twenty-five Streptomyces isolates were surveyed for 
possible leptospiracidal antibiotics. Five of these pro- 
duced antibiotics which were leptospiracidal in vitro. The 
antibiotics were characterized by color, stability and con- 
ventional paper chromatographic bioassay. Further studies 
were not indicated. 

Detection of cutaneous hypersensitivity of potentially 
sensitized guinea pigs, using both alcoholic and sodium 
lauryl sulfate extracts of L. biflexa as skin test antigens, 
was not successful. 

An investigation of the reported lysis of leptospirae in 
the presence of immune serum has led to the conclusion 
that immunolysis with participation of complement does 
not occur, at least in the proportion noted for certain other 
bacterial species. Homologous immune rabbit antiserum - 
sensitized Salmonella typhosa cells were shown to fix sig- 
nificant amounts of all 4 homolytic components of human 
serum complement. Live S. typhosa cells are susceptible 
to immunocidal activity by the testing procedures em- 
ployed. In contrast, Staphylococcus aureus, Leptospira 
biflexa and Leptospira canicola fail to fix one or more of 
the 4 components of both human and guinea pig complement. 
Live cells of these species were not susceptible to immuno- 
cidal activity by the testing procedures employed. Although 
there was an apparent decrease in numbers of leptospirae 
in the presence of homologous immune serum, as com- 
pared to normal serum controls, the disappearance of lep- 
tospirae under these conditions was apparently attributed 
to the action of the immune serum alone. The activity of 
partially purified rabbit immune serum compares with that 
of untreated immune serum. Thus, it is doubtful that com- 
plement participates in the disappearance of leptospirae 
observed in the agglutination-lysis test. It is suggested 
that immunocidal activity requires fixation of the same 4 
complement components that are required for immunohe- 
molysis. Microfilm $2.75; Xerox $7.00. 148 pages. 














NOMENCLATURE OF TAXA OF THE ORDER 
ACTINOMYCETALES (SCHIZOMYCETES) 


(Order No. 61-3042) 


Erwin Francis Lessel, Jr., Ph.D. 
Iowa State University of Science and Technology, 1961 





Supervisor: Robert E. Buchanan 


The nomenclature of most of the taxa of the bacterial 
order Actinomycetales has been surveyed. The original 
publications wherein the names were proposed have been 
examined, and the validity of publication and legitimacy of 
these names determined, when possible, by the application 
of the rules of the International Code of Nomenclature of 
Bacteria and Viruses; special problems (13 cases) encoun- 














tered in the application of these rules are discussed. In 
addition, the author, the year of publication, the page of the 
original article on which the name was proposed, homo- 
nyms and the objective and subjective synonyms of each 
name are given; frequently comments pertinent to the no- 
menclature of a taxon are made. For genera and for su- 
prageneric taxa, the nomenclatural type is given together 
with a statement of the manner in which the type was des- 
ignated; statements showing the relationship of these taxa 
to the order Actinomycetales are also included. Basionyms 
(epithet-bringing synonyms) of type species of genera are 
given. For species and subspecies, the source of the or- 
ganism when it was first described is recorded. 

The names of 1298 taxa are listed, including the names 
of 1 class, 1 subclass, 8 orders, 1 suborder, 21 families, 
7 subfamilies, 7 tribes, 190 genera, 10 subgenera, 901 spe- 
cies, 145 subspecies (varieties) and 6 formae; authenti- 
cated literature citations total 725. 

By emphasizing nomenclatural status, the present con- 
tribution is especially designed to facilitate (1) the selec- 
tion of the correct name of a taxon in a given position and 
with a given circumscription and (2) the creation of names 
for new taxa of the order Actinomycetales. 

Microfilm $3.45; Xerox $11.95. 265 pages. 








THE RELATIONSHIP BETWEEN SUBSTRATE 
CONCENTRATION, RESPIRATION RATE, 
AND GROWTH RATE OF ESCHERICHIA COLI 
IN CONTINUOUS FLOW CULTURE. 


(Order No. 61-4966) 


Robert Sterling Lipe, Ph.D. 
Michigan State University, 1961 


A continuous flow unit was constructed and satisfac- 
torily operated at dilution rates ranging from 0.01 to 0.85. 
Steady-state conditions existed between dilution rate values 
of D equal to 0.02 and 0.69. A non-steady-state condition 
existed at D values below 0.02 and above 0.69 which re- 
sulted in a wash-out of organisms from the unit at a rate 
faster than replacement by growth. The actual wash-out 
rate was found to be less than the wash-out rate predicted 
by theoretical equations. 

A maximum growth rate of km of 0.69 was established. 
This value was obtained by both batch culture and continu- 
ous flow procedures. In addition kr was calculated by the 
method of Reed and Theriault from a series of experi- 
mental data. The value of 0.69 obtained by this method was 
in full agreement with the experimentally obtained maxi- 
mum growth rate. 

The relationship between substrate concentration and 
the specific growth rate k during the steady-state was es- 
tablished, not as a linear relationship, but as a curve that 
reaches a maximum asymptotically. Theoretical equations 
proposed by Mondo, Novick and Szilard, and Herbert et al. 
did not agree with the experimental relationship obtained — 
between substrate concentration and k. Furthermore, 
values for ky, and Sq obtained by a Lineweaver-Burke plot 
did not agree with experimental data. In contrast the re- 
sults obtained from the use of a monomolecular type of 
equation, such as proposed by Teissier, indicated that this 
type of equation more correctly expresses the relationship 
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between substrate concentration and k. Data were pre- 
sented which indicated that at a substrate concentration of 
1 mg/1 or below k approaches zero. The data also indicate 
that the specific growth rate k becomes independent of sub- 
strate concentration at glucose concentrations above 180 
mg/1. 

A linear relationship was established between k and the 
respiration rate of the organism. The maximum oxygen 
uptake rate was obtained at k,, and did not increase fur- 
ther at D values greater than k,,. The data indicate that 
under these conditions approximately 37 percent of the as- 
similated substrate was oxidized independently of k. 

The economic coefficient of the organism was found, 
not to be constant, but to increase from 44 percent at the 
lower k values to 55 percent at the higher k values. 

The theoretical steady-state equations, prcposed by 
Monod and Herbert et al. were found to be inadequate in 
expressing the experimentally obtained relationships. 

Microfilm $2.75; Xerox $9.00. 199 pages. 


DIRECTED CONVERSION OF A HUMAN 
URETHRAL PLEUROPNEUMONIA- LIKE 
ORGANISM TO A CORYNEBACTERIUM SP. 





(Order No. 61-6247) 


Thomas Holt Morrison, Ph.D. 
University of Maryland, 1961 


Supervisors: Dr. Ruth G. Wittler and 
Dr. John E. Faber, Jr. 


A human urethral pleuropneumonia-like organism typi- 
cal of Mycoplasma hominis has been found to give rise in 
vitro to a Corynebacterium sp. The organism (PPLO 4387) 
had previously been reported by Wittler et al (J. Gen. 
Microbiol., 23, 315, 1960) to revert to a corynebacterium 
during passage in tissue cell cultures. Two experimental 
systems have been used in the present study to promote the 
in vitro conversion of the PPLO to corynebacteria. 
~ Cell-free filtrates of the complete homologous coryne- 
bacterium were prepared by sonic lysis of the bacterial 
form followed by membrane filtration. PPLO were incu- 
bated for 2 weeks in 60 ml lots of ascitic fluid-veal infu- 
sion broth in the presence of small amounts of the filtrate. 
Reversions occurred in 4 of 28 experiments. Bacteria not 
originating from directed reversions were detected by ex- 
tensive controls which ruled out spontaneous reversion of 
the PPLO, viable particles in the corynebacterial filtrates 
and adventitious contamination. 

Reversions were also induced by transfer of PPLO from 
an ascitic fluid-thioglycollate-veal infusion broth to an as- 
citic fluid broth prepared from Difco PPLO agar from 
which the agar was previously removed by filtration. Bac- 
teria appeared by the 3rd transfer in 3 of 25 trials using 
standard transfer intervals. With a variety of other media 
and transfer intervals, reversions appeared in 4 of 65 
trials. 

Cultural, morphological and biochemical characteris - 
tics of the bacteria obtained by reversion were studied. 
The bacteria were assigned to the genus Corynebacterium, 
and all isolates displayed a characteristic growth pattern 
on ascitic fluid and rabbit serum agar. Marked inconsist- 














encies in carbohydrate fermentation patterns were found 
between strains and within individual strains. Comparison 
of clones from one isolate suggested that these discrep- 
ancies were due to continuous variation of the corynebac- 
terium rather than to non-identity of the isolates. 

The reversion phenomenon has been demonstrated in 
vitro for a typical human urethral PPLO. Transitional — 
forms between PPLO and the corynebacterium have been 
described and their possible significance has been dis- 
cussed. Microfilm $2.75; Xerox $5.60. 115 pages. 


DISEASES OF THE WHITE-TAILED DEER 
(ODOCOILEUS VIRGINIANUS) 


(Order No. 61-6005) 


Daniel Olney Trainer, Jr., Ph.D. 
The University of Wisconsin, 1961 





Supervisor: Professor Robert P. Hanson 


Knowledge of diseases of the white-tailed deer (Odo- 
coileus virginianus) in Wisconsin, as well as in North — 
America, is limited and incomplete. The presently de- 
scribed studies were undertaken to determine the preva- 
lence of some of the maladies present in Wisconsin deer, 
and to evaluate by experimentation the significance of 
some of the specific entities which were found to occur. 

Autopsy of 210 deer suspected of being diseased re- 
sulted in the finding of a number of conditions that con- 
tribute to morbidity and mortality of deer. Some of these 
conditions included: malnutrition, sand impaction, arsenic 
poisoning, bracken fern poisoning, nasal fly and liver fluke 
infestations, lumpy jaw, papillomatosis, white muscle dis- 
ease and trauma. None of the conditions encountered was 
considered to be a cause of significant deer mortality. 

From 26 to 1,010 deer serums were tested during one 
or more years for antibodies to brucellosis, Q-fever, 
eastern viral encephalitis, western viral encephalitis and 
vesicular stomatitis. On the basis of the serological re- 
sults, these infectious agents do not appear to be common 
or important causes of disease of Wisconsin deer. 

Thirteen Leptospira serotypes were employed in test- 
ing 478 deer serum samples. Deer in Wisconsin on the 
basis of the serological findings had experienced past ex- 
posure to only Leptospira pomona and Leptospira autum- 

Twenty-six percent of 1,256 wild deer tested for Lepto- 
spira pomona antibodies were positive. Reactors were 
found in deer from all areas of the state, but the preva- 
lence of reactors appeared related to the size of the deer 
population of the area being investigated. The presence of 
large numbers of deer usually resulted in a high preva- 
lence of leptospirosis reactors. 

The tissue predilection of leptospirosis in other spe- 
cies, the apparent age and sex prevalence of the disease in 
deer, the specificity of the disease in cattle and deer, the 
ability to transmit the agent intravaginally, and the sexual 
behavior of deer fit the hypothesis that leptospirosis 
transmission among deer is strongly promoted by the 
sexual behavior customary in this animal species during 
the rut. 

Experimental infections of Leptospira pomona produced 
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a clinically inapparent disease in non-pregnant deer. It 
induced abortion in 4 of 6 pregnant females. 

The presence and duration of a leptospiremia, lep- 
tospiruria, and agglutinating antibodies were deter- 
mined for Leptospira pomona infections and the histo- 
pathological changes induced by the organism were 
described. 

Leptospirosis appears to be unimportant as a disease 
of unbred deer. Its ability to induce abortions in preg- 





nant deer and the lack of fetuses in 18 percent of 
768 wild female deer exemplifies the need for additional 
study of this disease in deer before its role in relation 





to the reproductive potential of the deer herd can be 
assessed. 

Hematological alterations and a febrile response asso- 
ciated with Epizootic Hemorrhagic Disease of deer were 
reported. A viremia for this disease was observed. At- 
tempts to propagate the virus in experimental animals and 
various tissue culture systems were unsuccessful. A sat- 
isfactory method for serological detection of the virus was 
not found. Additional basic information on Epizootic 
Hemorrhagic Disease virus is necessary to understand 
this highly fatal disease of deer. 

Microfilm $2.75; Xerox $6.20. 130 pages. 
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CHEMICAL MUTAGENESIS 
(Order No. 61-5886) 


Ekkehard Karl Friedrich Bautz, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Ernst Freese 


The rII region in bacteriophage T4 at present repre- 
sents the most suitable genetic system for the detection 
and localization of mutants produced by single base pair 
changes and permits recombination between markers only 
a few nucleotides apart. Using this system it was possible 
to show that base analogue induced mutants differ from 
spontaneous mutants in their location in the rII region of 
the T4 genome and in their revertibility by either base an- 
alogues or nitrous acid. Genetic and chemical data sug- 
gest that these agents can induce the two base pair changes: 
Adenine — Thymine to Guanine — Cytosine and vice versa. 
In order to decide which particular base pair change had 
produced a given mutant it was tried to find more specific 
mutagens reacting with only one base or base pair and to 
investigate the chemical mechanism of the mutational 
events. 

Two mutagens studied, ethylating agents and hydroxyl- 
amine, were both found to react on mainly one, the G - C 
base pair. Ethyl groups attack the 7-N-position of guanine 
with the subsequent loss of the ethylated purine from the 
DNA molecule. Hydroxylamine reacts with several pyr- 
imidines especially cytosine and uracil but not with thymine. 
This difference in reactivity accounts for the high base 
pair specificity of hydroxylamine. The reaction occurs at 
the 4-C-position of cytosine, yielding a base analogue which 
possesses base pairing properties of thymine rather than 
cytosine. By measuring backmutation rates by induction 
with these agents it became possible to divide base ana- 
logue induced mutants into two distinct classes, which ap- 
parently correspond to the two base pairs. 

Microfilm $2.75; Xerox $3.80. 66 pages. 





STABILITY OF SELF-RED MUTATIONS 
DERIVED FROM VARIEGATED 
PERICARP IN MAIZE 


(Order No. 61-5904) 


George Howard Clark, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor R. Alexander Brink 


Variegated pericarp in maize is a phenotype that is 
conditioned by the PY” allele, It has been postulated that 
this allele is a compound structure, one component of 
which is P** and the other component a transposable ge- 
netic element that suppresses the pigment-producing ca- 
pacity of that allele, termed Modulator (Mp). Transposi- 
tion of Mp away from the P locus to some other site in the 
genome results in the expression of the pigment -producing 
action of the P** allele. 

When a number of mutant self-red ears in the genetic 
stocks at the University of Wisconsin were closely exam- 
ined they were found to be not completely stable, but ex- 
hibited variegated, orange variegated or colorless sectors 
in the red pericarp. One object of the present study was 
to determine if the red mutants obtained from variegated 
pericarp differed in stability. Another object was to de- 
termine if the self-red mutants differed in intensity of red 
pigmentation. As it has been postulated that red mutants 
arise by the transposition of Mp away from the P** allele, 
it may also be postulated that the variegated sectors in the 
red pericarp arise as a result of the return of Mp to the P 
locus. Based on this premise, a study was carried out to 
determine the effect of Modulator on the stability of the 
Prt allele. 

One hundred and thirty-two self-red families derived 
from mutant red kernels on variegated ears of a given 
origin were scored for the number of pericarp sectors per 
thousand kernels and classified for color intensity. In ad- 
dition, the presence or absence of Mp in these families, 
and its linkage with the P locus, if present, was determined 
for most of the families. The presence of Mp was deter- 
mined by testcrossing to the appropriate Dissociation (Ds) 
stocks, and scored for the phenotypes expected from chromo- 
some breaks. To obtain additional information onthe effect 
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of Mp on stability of P** expression, an inbred with red 
pericarp (90RR) was crossed with near isogenic stocks of 
inbred 22R and 4Co.63, each inbred being represented in 
the crosses by both variegated and colorless pericarp 
stocks. 

The results indicate that red pericarp mutants obtained 
from variegated pericarp may differ in stability and in 
color intensity. It was also found that families which were 
derived from independent red mutations on the same varie- 
gated ear, and which did not contain Mp anywhere in the 
genome, sometimes differ significantly in the frequency of 
pericarp sectoring. However, larger and more frequent 
differences were found between comparable families which 
contained Mp than between those which do not contain this 
factor. 

It could not be shown that the stability of red pericarp 
was directly related to the linkage of transposed Mp and 
P**. It thus appears that while Mp has a considerable ef- 
fect on the red pericarp, the P** allele or associated ele- 
ments also play a very important role in determining the 
number of sectors present. 

The PY” allele was also found to increase the frequency 
of sectors present in red pericarp heterozygotes. 

There was no consistent relationship evident in the data 
between a low average color intensity of the pericarp and 
a high sectoring rate. 

Five variegated ears were obtained by growing out 
twenty-five mutant kernels obtained from self-red ears. 
This indicates that at least some of the pericarp sectoring 
observed on self-red ears, results from the transposition 
of transposed Mp back to the P** locus. 

Microfilm $2.75; Xerox $3.60. 65 pages. 
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This investigation was conducted to obtain estimates of 
functions of epistatic variances and to obtain estimates of 
additive and dominance variance with minimum bias if 
epistasis were shown to be of importance in two open- 
pollinated varieties of corn, Jarvis and Indian Chief. 

Covariances among half-sib and full-sib progenies 
from Design I, or biparental matings, were obtained in 
each variety where the parents were random non-inbred 
plants. In order to obtain these same covariances where 
the parents were inbred, lines were also developed from 
random plants from each variety. Although procedures to 
minimize selection were used in advancing the lines to the 
S; generation, many were lost in the process of inbreeding. 

Eight characters were measured: yield of ear corn, 
number of ears, weight per ear, ear diameter, ear length, 
ear height, plant height, and days to tassel. When the in- 
bred lines were crossed using the Design II, or diallel 
type, mating system; a reconstituted population was formed 
for each variety. In both varieties the reconstituted 





population means for ear number and yield were somewhat 
higher than the corresponding original variety mean. No 
difference in means of corresponding populations were 
noted for the other characters. 

Since the genetic interpretation of half-sib and full-sib 
covariances varies with the degree of inbreeding of the 
parents, four covariances were available to estimate ge- 
netic parameters. The estimates of additive types of epi- 
static variances pooled over all year-locations for weight 
per ear in Jarvis and ear length in Indian Chief were 
larger than their standard errors. Estimates of epistatic 
variances for other characters were near zero or negative. 
Since some of the negative estimates of epistasis were 
twice as large as their standard error, the effects of cer- 
tain assumptions being invalid were examined. 

Estimates of additive variance were larger than non- 
additive variance in both varieties especially for ear 
height, plant height, and days to tassel. Estimates of vari- 
ance due to genotype x environmental interaction were of 
sufficient magnitude to bias upward the estimates of ge- 
netic variances. 

Microfilm $2.75; Xerox $6.20. 127 pages. 


A QUANTITATIVE ANALYSIS OF THE 
GROWTH AND REGROWTH OF 
A FORAGE CROP 
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A model for growth of a forage crop, based on reason- 
able concepts regarding photosynthetic input; storage, 
translocation, and assimilation of this input; and respira- 
tory and other catabolic losses, has been developed. As- 
suming that the first-order law would hold for all plant 
components, a general model, which can be expressed as 
follows, was derived: 


M' = 03(M, 9), (1) 


in which M is a column vector with elements representing 
the values taken by the internal variables of the plant sys- 
tem at a time, t; M' is a column vector of the derivatives, 
with respect to time, of the elements of M; 9 is a column 
vector of parameters and is a function of the fixed levels 
of variables external to the plant and of some basic con- 
stants; and @; is a vector of functional forms. Approxi- 
mations consistent with various practical environmental 
conditions and management practices resulted in simplifi- 
cation of the most complex, six-component model to four, 
three, two, and one-component models. Forms of the term 
in the models describing photosynthetic input to the plant, 
F(v), corresponding to “sward” conditions and ‘isolated 
plant” conditions, were developed. The former of these 
involves an exponential term resulting from the use of 
Beer’s law for describing penetration of light through the 
foliage. The latter is a linear function. The solution of 
(1), using the linear F(v), can be expressed as 


M = 9:(Mo, 9, t), (2) 
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in which M, in the initial conditions for M and 9; is a col- 
umn vector of functional forms. The one-componcnt iso- 
lated plant model is of the form, 


T =A, +Aie°"', (3) 


in which t = some single measure of plant status (e.g., total 
top) at a time, t; A, and G, are functions of elements of 0; 
and A; is a function of elements of 9 and of the initial con- 
ditions, M,. The more complex models consist of a larger 
number of equations and additional exponential terms than 
are shown in (3). 

Analytical properties of the models are shown to be 
consistent with the observed pattern of growth and re- 
growth of plants. 

The one and the two-component, isolated plant models 
were tested using data from orchard grass grown hydro- 
ponicly in growth cabinets. These models fit individual 
growth curves reasonably well--particularly the two-com- 
ponent model. Shifting of constants in the one-component 
model, fitted with data from differentially treated groups 
of plants, was attributed to the initial plant status not being 
taken into account properly. Results of fitting the two- 
component model were suggestive of a need for obtaining 
a more representative measure of initial conditions than 
are afforded by plant dry weight. 

The results of theoretical and experimental work were 
discussed in relation to translating information about the 
models, obtained in growth-cabinet studies, to field condi- 
tions. It was illustrated how results obtained in growth- 
cabinet studies may be interpretable in terms of sward es- 
tablishment and management. 

Microfilm $2.75; Xerox $8.00. 174 pages. 
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Tested in this investigation was the hypothesis that the 
variation in the expressivity within distinctive morpholog- 
ical X-ray mutants of a common class resulted from the 
simultaneously mutated background genotype. The putative 
mutations induced in the background genotype were pre- 
sumed to include chromosomal aberrations as well as gene 


mutations. Under the background genotype hypothesis, 
segregates of a given morphological mutant from crosses 
between the given mutant and an array of other X-ray in- 
duced mutants from the same autogamous line, would be 
expected to differ in mutant grade or plant dimension, as 
a function of the segregating genotypic backgrounds of the 
other mutants. 

The six X-ray induced morphological mutants Cup, Flop, 
Ilex, Ilexs., Hedera, and Corduroy, descended from a uni- 
form cultivated variety of the autogamous polyploid species 
Arachis hypogaea L. These were hybridized inter se in 
the X7 generation and each morphological mutant was 








crossed to descendants of the original non-irradiated con- 
trol, NC4. Thus the material consisted of two lots of 
progenies descended from a single pure line, one via a se- 
ries of morphological mutants derived by X-irradiation, 
and the other via hybrids derived from crosses of the mu- 
tants with the pure line. Mutant F2 plants of a common 
phenotypic class, extracted from an array of (mutant x 
mutant) families and from (mutant x control) families were 
compared in a randomized block design in the Fs; genera- 
tion. A portion of these mutant F2 plants was homozygous 
for normal at the locus of the other mutant entering the 
cross, while the remainder was heterozygous and segre- 
gated the other mutant in Fs. In order to avoid the effects 
of the heterozygous locus only those entries which did not 
segregate in the Fs; generation were included in the anal- 
yses as tests of the background genotype hypothesis. 

Except in a few instances, statistically significant dif- 
ferences among and within F2 families for plant width, 
plant height, leaflet length, stem diameter, fruit length, 
yield of fruit, and mutant grade expression were obtained 
in separate tests with the mutants Cup and Ilex. And, ex- 
cept for two characters, leaflet width and mutant grade, 
statistically significant differences within F2 families 
were obtained with the mutant Corduroy. Differences 
among and within families were considered to constitute a 
test of the background genotype hypothesis. Background 
effects, for the several mutants, differed in both magni- 
tude and direction. 

Statistically significant differences in leaflet length 
among control-type plants extracted from an array of 
(mutant x control) families also substantiated the back- 
ground genotype hypothesis, and indicated that background 
effects were separable from the major mutant locus with 
respect to this character. Support is thereby given to the 
position that breeding progress may be achieved through 
induction of and selection for mutations of small effect 
which modify quantitative characters. 

Inheritance of the mutants was determined in the F,, Fa, 
and Fs; generations. Cup, Flop, Ilex and Iexs were inher- 
ited monofactorially. The inheritance of Hedera and Cor- 
duroy was found to be controlled by duplicate recessive 
genes. Microfilm $2.75; Xerox $7.00. 147 pages. 


STATISTICAL ANALYSIS OF CHROMOSOME 
PAIRING IN INTERSPECIFIC HYBRIDS 
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North Carolina State College, 1961 


Supervisor: Dan Ulrich Gerstel 


The questions that arise concerning the variable pair- 
ing of chromosomes in species hybrids are whether this 
pairing involves all or only some of the chromosomes, and 
whether these chromosomes pair in specific or random 
combinations and with the same or different probabilities 
of pairing. If particular chromosomes of one genome can 
pair only with particular chromosomes of the other genome, 
a probability distribution is generated by expanding the 
binomial concept for the case where pairing probabilities 
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are not necessarily the same. This distribution is ex- 
pressed by the expansion of the product (p; + q:) (p2 + q2)... 
(Pp, +9,) = Bo + Bi +... Bnwhere pj (i = 1, 2, ..., n) is 
the probability of a specific pair to occur, q; +1-pjand Bj 
(i =0, 1, 2, ..., n) is the probability of observing i biva- 
lents in a cell estimated from the data. The solution for 
q; became possible by the development of a matrix trans- 
formation which reduces the problem | to the — of the 
roots of the Pr q® - Ty.1 Q? + Tn-2q" = 
0 where Tj (i = 0, 1, , n-1) are the transformed B's. An 
estimation procedure is discussed together with tests of 
different hypotheses. If the probabilities are small as n 
increases while their sum is constant, the above distribu- 
tion will approximate a Poisson distribution. When the 
sampled population is not homogeneous, the variance be- 
comes greater than the mean and a Lexis series, witha 
negative binomial distribution as a limit, is generated. 
Four hybrids and (poly)haploid N, tabacum were used for 
this investigation. Data from the literature were also 
analyzed and compared. In the hybrid N. glutinosa x N. 
sylvestris, it was found that either less than 12 bivalents 
are possible or that all 12 are possible but with unequal 
probabilities. Plant and environmental differences may 
influence the degree of pairing. The within anther varia- 
tion is probably not substantial for this hybrid. In the hy- 
brid N. glutinosa x N. otophora all 12 bivalents are pos- 
sible and probably with unequal probabilities with their 
homologues in N, glutinosa. Differences between plants 
were observed. In (poly)haploid N. tabacum pairing was 
infrequent and seemed to be a random process between 
chromosomes. A haploid N. tabacum having one substi- 
tuted N. plumbaginifolia chromosome fitted a negative bi- 
nomial distribution. Two hypotheses for this last case are 
discussed. Pairing in the hybrid N. tabacum x N. glutinosa 
seems to be a random process between the homologous 
chromosomes of the two genomes; rare trivalents are in- 
terpreted as products of autosyndesis in the N. tabacum 
genome. Differences between plants and an increase in 
pairing with decreased temperatures were noted in this 
hybrid. The hybrid N. tabacum x N. glauca gave very few 
usable cells because of considerable stickiness. The dis- 
tribution of chromosomes to the poles under the condition 
of variable pairing and with the assumption of random 
movement of univalents was developed. In the hybrids N. 
glutinosa x N. sylvestris, N. glutinosa x N. otophora, and 
N. tabacum x N. glutinosa, t the distribution of the univalents 
to the poles was not random since there was a tendency 
towards a more equal distribution. The opposite tendency 
of non-random distribution was observed in the haploid to- 
bacco with the substituted N. plumbaginofolia chromosome. 
It is concluded that statistical treatment of chromosome 
pairing in species hybrids can give valuable information 
on species relationships and the evolution within the genus. 
Microfilm $2.75; Xerox $5.20. 103 pages. 














SOME EVOLUTIONARY ASPECTS OF 
CERTAIN MORPHOLOGIC CHARACTERS 
IN A WORLD COLLECTION OF BARLEYS 


(Order No. 61-4615) 


David Justin Ward, Ph.D. 
University of Minnesota, 1961 


Adviser: Dr. J. W. Lambert 


Data classifying 6,200 world barleys for 37 morphologic 
characters in seven spike categories are analyzed. 

The frequency of occurrence of characters, individually 
and in combinations, is presented. The extent to which 
characters are associated with one another is determined. 

The geographic distribution of characters is shown. 
Adjacent or nearby areas whose barleys are marked by 
their similarity (conversely, dissimilarity with those from 
other nearby areas) are grouped into postulated regions. 
African-Asian regions in which individual characters occur 
in a large proportion of the strains or to which they are 
restricted--centers of concentration--are cited. 

Relationships of findings to barley evolution, effective 
plant exploration, and future plant improvement are dis- 
cussed. 

Characters occur in from as little as 0.05 percent of 
the barleys to as much as 88 percent. White kernels, 
6-rows of kernels, covered caryopsis, rough awns, long 
rachilla hairs, glume awn equal to length of glume, and 
lemma awns extending beyond the tip of the spike to a dis- 
tance equal to one and one-half times the length of the 
spike are predominant in their categories. These charac- 
ters occur in all possible combinations with each character 
from the other categories (two-character combinations). 
They are widely distributed geographically. Less prepon- 
derant characters are limited to more localized areas. 

The barleys include about 82 percent of the possible 
two-, 28 percent of five-, and only 2 percent of the seven- 
character combinations. Nine strains would be required 
to embody the individual characters; 72 for all possible 
two-; 600 for the five-; and 43,200 for the seven-character 
combinations. 

The combination involving all predominant characters 
occurs in less than one-third as many strains as might be 
theorized. Where 2-row is substituted for 6-row in this 
combination there are more than three times as many 
strains as theorized. 

Some characters are associated with, but not geneti- 
cally linked with, certain characters to the general exclu- 
sion of others. Certain combinations are peculiar to 
strains from specific areas. 

Eleven regions are postulated for Africa and Asia. 
Characters that distinguish barleys of one region from 
those of another are among the less preponderant ones-- 
2-row is largely restricted to Black Sea area strains; 
short-haired rachillas to Ethiopia and Manchuria; hooded 
awns and naked caryopses to Himalayan Mt. areas; and 
irregular head type is found only in Ethiopian barleys. 

Identical North American regions are used for studying 
foreign introductions (or selections) and breeding lines. 
Changes in heads of American varieties, particularly an 
increase of long rachilla hairs and smooth awns, have been 
effected through breeding. 

The greatest diversity, as represented by two-character 
combinations, occurs among African-Asian barleys; the 
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the next greatest among North American breeding lines. 
Ethiopian strains manifest more diversity than those from 
other Old World sources, although those from some include 
more individual characters. 

Change in barley has occurred in the many parts of the 
world. Within Africa and Asia, characters are not derived 
from any one or two centers of evolutionary activity, but 
are obtained from different locales across the barley 
growing area. 

Frequent occurrence and widespread distribution of the 
predominant characters implies agedness, adaptiveness, 
and suitability for use by manand animals. The less pre- 
ponderant characters may be younger, less adaptive, less 
suitable, or any combination of these. They may be geo- 
graphically isolated from one another, thereby restricting 
the world’s barley germplasm from realizing its full geno- 
typic potential. 

The study serves to emphasize the evolutionary and ap- 
plied significance of genetic recombination following cross - 
fertilization. 

Microfilm $3.70; Xerox $13.05. 286 pages. 


RANDOM INBRED LINES OF CORN AND 
THEIR PERFORMANCES IN HYBRID 
COMBINATIONS AT DIFFERENT 
LEVELS OF INBREEDING 
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Pao-lo Yu, Ph.D. 
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Supervisor: Dr. Harold Frank Robinson 


A random set of inbred lines derived from an open- 
pollinated variety and accurately representing the gene 
frequencies of the parental population provides important 





material for quantitative genetic studies. An investigation 
was made of some of the problems relating to the develop- 
ment of a group of such homozygous lines from each of the 
Jarvis and Indian Chief varieties of corn. These lines 
were evaluated at three levels of inbreeding by means of 
topcrosses with an unrelated single-cross tester, and of 
interline crosses among the lines within each generation. 

The performance of hybrids of the lines at the So, Si, 

Ss and Ss generations indicates that non-intentional selec- 
tion has not been appreciable for most of the characters 
during selfing. However, detectable changes have oc- 
curred among the generation means for yield and ear di- 
ameter in the Jarvis topcross and interline cross experi- 
ments. 

The results of this study indicated that early testing 
would be effective in screening out poorer lines for yield 
and other quantitative characters, but a light discarding of 
the poorer lines in early testing should be practiced in 
order to minimize the loss of superior lines. 

The variances between lines and within lines of the top- 
cross experiments were estimated at each level of in- 
breeding for Jarvis and Indian Chief. It appears that In- 
dian Chief is probably more highly inbred than Jarvis. 
Therefore, no great increase in variances between lines is 
expected beyond the Ss generation among Indian Chief lines 
in the topcrosses. 

The within-line variances in the Ss generation were 
much smaller than the within-line variances in the S3 gen- 
eration. In some characters such as ear diameter, ear 
length, ear height and plant height, a detectable amount of 
variability still existed within lines even after five gener - 
ations of selfing. 

The agronomic score of lines indicated that this char- 
acter was inconsistent from generation to generation dur- 
ing selfing. In using a somewhat rigidly defined agronomic 
score on a smaller number of lines, it has failed to come 
up with a visual means to predict the yield potential of 
lines in topcrosses with an unrelated tester. 

Microfilm $2.75; Xerox $6.40. 132 pages. 
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THE COMPARATIVE XEROPHYTISM OF 
INDIVIDUAL SUNFLOWER LEAVES 
RELATIVE TO THEIR AGE AND 
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Charles Henry Baer, Ph.D. 
University of Maryland, 1961 


Supervisor: Professor Hugh G. Gauch 


The comparative xerophytism of individual leaves of 
mature sunflower plants are evaluated on the basis of their 
capacities to resist wilting and desiccation. The greatest 
resistance to both of these phenomena was exhibited by the 
fully-developed leaves of the upper half of the leaf comple- 
ment. Least resistance was exhibited by the oldest, lowest 
leaves of the plant. 





The wilting order -- sequence in which the individual 
leaves wilted -- was essentially the same for intact and 
excised leaf complements. The greater susceptibility of 
the lower leaves to wilting was not evoked by an inability 
to compete with the younger, upper leaves for water, as 
has been widely maintained. The primary forces control- 
ling foliar resistance to wilting are inherent properties of 
each leaf. 

The time-courses of desiccation of individual excised 
leaves from the same plant characterized their relative 
water-retentive capacities. The capacity to resist water 
loss increased coincident with leaf expansion, reached a 
maximum as the leaf reached its ultimate size, and de- 
clined with the aging processes. A marked decline in 
resistance to water loss occurred in the senescent, wilt- 
susceptible, basal leaves showing outward signs of deteri- 
oration. Either the rates of desiccation or the accumulated 
saturation deficits, at any given time after desiccation was 
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well under way (2 to 8 hours), were reliable indices of the 
relative xerophytism of the leaf. Resistance to desicca- 
tion was positively correlated with osmotic pressure and 
PH of the expressed leaf sap, and with the total nitrogen 
and hygroscopicity of the dried leaf matter. Resistance to 
desiccation was negatively correlated with electrical con- 
ducitivity of the expressed leaf sap and with the natural 
saturation deficits and diffusion pressure deficits of leaf 
blade tissues under field conditions. 

It was concluded that the wide range in the water-reten- 
tive-capacities exhibited by individual leaves of sunflower 
was conditioned by differences in their morphological and 
physiological constitutions at any giventime. The com- 
bined results suggest that the primary mechanisms of 
foliar resistance to harmful desiccation function within the 
mesophyll cell walls. An hypothesis for a mechanism in- 
volving pectin-polysaccharide depositions in the cell walls 
was proposed. In theory, such depositions may form air- 
tight, colloidal layers upon exposure to the intercellular 
atmosphere as the air-water interfaces retreat inwardly 
with continued desiccation. These films, supported by the 
cellulose skeletons of the cell walls, could effectively re- 
tard further reductions in the volumes of the water reser- 
voirs of the cells, induce a marked rise in vapor pressure 
deficit, and thereby effect reduction of transpiration and 
stomatal closure. 

Microfilm $2.75; Xerox $7.80. 166 pages. 


ECOLOGICAL RELATIONSHIPS ON A 
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The interrelationships of soil, vegetation and topography 
were studied in the Pardeeville Prairie, Columbia County, 
Wisconsin. Employing a total of 720 quadrats (each four 
square feet in area), Andropogon gerardi, A. scoparius, 
Koeleria cristata, Sporobolus heterolepis, and Stipa spartea 











were found to be the dominant grasses, while Tradescantia 
ohiensis and Euphorbia corollata were important forbs. 
Carex stricta is dominant on the wet end of the slope. 

An ordination of substands based on a phytosociological 
index of similarity showed the catena to be essentially 
linear in the spatial relations of stands to each other. 

An environmental scalar was developed using quantita- 
tive values of 19 measured ecological factors. The range 
of each factor was divided into ten equal parts (numbered 
one through ten) and these indices then summed for each 
substand to give a synthetic value for total environment. 
The resultant scalar values show high correlation with both 
slope and vegetation. 

The range of the scalar was divided into five equal seg- 
ments designated as Dry, Dry-Mesic, Mesic, Wet-Mesic, 
and Wet, and curves of average frequency values were 
drawn for a number of species. Virtually all curves are 
smooth with no discontinuities. No species exhibit identical 
behavior across the environmental gradient and no two 
points on the catena are floristically alike. Instead, the 

















prairie is a single site demonstration of a vegetational 
continuum. 

All measurable soil characters also vary continuously 
down the slope. These include horizon depth, profile de- 
velopment, particle sizes, and nutrient elements. Again, 
no two regions of the substrate are identical, and the con- 
tinuity of characters represents a real soil catena. 

The concepts of a vegetational continuum and a soil 
catena are highly correlated, the bases of both resting ulti- 
mately in topographic position. 

A behavioral study of the Index of Similarity (2w/a +b) 
was made using the data from the Pardeeville Prairie. 
This was to demonstrate fluctuations of the index with 
block size in a vegetational continuum. The IBM 650 Com- 
puter was used to generate matrices of index values of all 
blocks with every other block of the same size. Blocks 
were formed by combining quadrats horizontally (across 
the slope) and vertically (down the slope). These blocks 
ranged in size from two quadrats (17.6 square feet) to 360 
quadrats (3,168 square feet). 

In a continuum, vegetational similarity is shown to be a 
function of degree of separation between blocks and block 
size. As block size increases, means of horizontal block 
matrices remain constant, while vertical matrix means 
increase steadily. This is due to the greater possible 
number of adjacent blocks in the vertical arrangement. 

Maximum index value reached was 92 percent between 
adjacent blocks of small size. Minimum was zero, fre- 
quently reached by small blocks, but also characteristic of 
larger blocks at opposite ends of the catena, a case of real 
vegetational difference rather than index behavior. 

A test of environmental foci, centers of similar ecolog- 
ical activity, indicates that dry areas possess a greater 
degree of internal homogeneity than either mesic or wet 
regions. This is caused, at least in part, by less floristic 
variability in dry vegetation types. 

A series of frequency polygons based on matrices of 
different block sizes shows increasing skewness as block 
size decreases, due to the logarithmic increase of possible 
low indices as block size approaches zero. 

By use of the index of the top block in each matrix with 
its adjacent neighbor, a graphic outline of catena topog- 
raphy develops at a block size of 90 quadrats. This size is 
construed as the size adequate for characterizing the vege- 
tation, as correlation with slope is best reflected at this 
size. Microfilm $2.75; Xerox $7.80. 166 pages. 
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Chong Won Chang, Ph.D. 
Michigan State University, 1961 


The aim of the present study was to investigate radio- 
sensitivity of developing embryos in vivo in regard to qual- 
itative and quantitative aspects of nucleic acids, and to de- 
termine if any disturbances are induced in the patterns of 
nucleic acid metabolism during embryonic development 
following treatment with a single dose of 450 roentgens of 
X-radiation applied at specific embryonic stages. 
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In an attempt to accomplish the purposes of this study, 
two different experimental methods were used. The first 
was a biochemical determination of the purine and pyrimi- 
dine bases in mature embryos (stage 6c) after a single 
dose of 450 r of X rays was applied at each of four different 
periods in embryogeny, namely, early proembryos, late 
proembryos, mid-differentiating embryos, and late differ - 
entiating embryos. The other experimental method in- 
volved measuring the relative amounts of P-32 incorpora- 
tion into the two types of nucleic acid during embryonic 
development. Embryos were irradiated (450 r) at the same 
embryonic stages as above. 

In the first experimental method RNA and DNA were 
extracted with 1 N and 0.5 N perchloric acid, respectively, 
after excluding alcohol-soluble and alcohol-ether soluble 
compounds and acid-soluble carbohydrates. The extracts 
of RNA and DNA were hydrolyzed to liberate purine and 
pyrimidine bases. The mixture of the free bases were 
separated by paper chromatography and the quantity of 
each base was determined by ultraviolet spectroscopy. 

In the second method microscope slides were prepared 
from embryos which were irradiated at various stages of 
embryo development. These sample-mounted slides were 
subjected to procedures for differential extraction of RNA 
and DNA in such a way that the first pair of slides (normal 
and irradiated) contained RNA, DNA, and protein; the 
second pair DNA and protein; the third pair protein only. 
Slides were coated with liquid emulsion, before photo- 
graphic developing and fixing, then were stained lightly 
with Delafield’s hematoxylin, and mounted with clarite 
under a coverslip. Finally, the relative incorporation of 
P-32 into RNA and DNA was determined by a visual count- 
ing (under oil immersion) of the grains (radioactive tracks) 
of the entire proembryos and over unit areas of the root, 
shoot, and scutellum of the differentiated embryos. 

The major findings of the present study were as follows: 


1. DNA was more radiosensitive than RNA during 
embryogeny, except for the mature embryo where 
DNA was more stable than RNA. 


. Altered purine-pyrimidine ratios did not return 
to the normal pattern of nucleic acid metabolism. 


. Uracil of RNA and thymine of DNA appeared to 
be more labile to X-radiation than the other 
bases. 


. The observed difference in RNA and DNA contents 
at different stages of embryogeny (with the excep- 
tion of the DNA in mature embryos) indicated that 
the younger embryos were more affected and/or 
underwent less recovery during the post-irradia- 
tion period than the older embryos. 


. Stage specificity of radiation effects seemed to be 
referred more to effects on the DNA rather than 
the RNA components of the embryo cells. 


. The order of increasing radiosensitivity to X rays 
was scutellum, shoot, and root, if radiation was 
applied during the time that structural differen- 
tiation of the above three regions was occurring. 


. The difference between DNA values in three dif- 
ferent parts of an embryo (root, shoot, and scu- 





tellum) reflected the degree of tissue heteroge- 
neity, but RNA seemed to be independent of the 
level of tissue differentiation. 
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STUDIES ON THE DEVELOPMENT OF 
BARLEY EMBRYOS IN CULTURE 


(Order No. 61-4943) 


Alan Wesley Cockerline, Ph.D. 
Michigan State University, 1961 


The purpose of this investigation was to make a study 
in vitro of the morphclogical development of the embryo 
and young seedling of barley, Hordeum distichon L. 
(Hannchen, C.I. 531, a two-rowed variety). The embryos 
selected for study were excised from caryopses in various 
levels of development. The culture media were entirely 
synthetic, with special emphasis being placed on the car- 
bohydrate source, and in particular the sugars. 

The cultured samples ranged in level of development 
from the relatively undifferentiated late proembryos on up 
through the level of late differentiation to “mature” em- 
bryos. For purposes of the investigation the cultured em- 
bryos were grouped into four levels of morphological dif- 
ferentiation. These were: level I — late proembryo; level 
II - early differentiation; level III — middle differentiation; 
and level IV - late differentiation. 

Under the experimental conditions of this investigation 
the morphological responses of the cultured embryos ap- 
peared to be directly related to the level of embryonic dif- 
ferentiation at the time of inoculation into culture. The 
cultured embryos did not follow the normal sequence of in 
situ and in vivo development. Though no responses were 
observed for cultured late proembryos, embryos excised 
and placed in culture at early and middle differentiation 
germinated precociously to form aberrant plantlets, while 
embryos cultured at late differentiation germinated readily 
to produce “normal” seedlings. 

It would seem that the development of callus, under the 
experimental conditions, is characteristic for embryos 
cultured at early and middle differentiation. In the cul- 
tures of early differentiating embryos the callus formation 
is extensive and apparently a forerunner of subsequent de- 
velopment. 

Thirteen sugars and seven intermediate (glycolytic) 
respiratory products were used as primary organic carbon 
sources in the media. In general, the pentoses and the in- 
termediate respiratory products were poor carbon sources. 
Sucrose was the most satisfactory sugar for the culture of 
barley embryos under the experimental conditions. The 
responses exhibited by the cultured embryos to the various 
carbon sources appear to be characteristic of the level of 
differentiation at the time of inoculation and the variation 
between carbon sources is a matter of degree rather than 
type of response. Level IV responds most favorably toa 
sugar concentration of 3%; level III to 2%; and, level II to 4%. 

It would seem that the responses of the various levels 
of development are somewhat related to the concentration 
of agar in the media. Over a range of from 0.65 to 0.8% 
agar, the most satisfactory concentration for the culturable 
levels, was 0.8%. 
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COMPARATIVE MORPHOLOGY OF SPORES 
OF THE FERNS AND FERN ALLIES 
OF MINNESOTA 


(Order No. 61-5857) 


Norma Alejandro Maloney, Ph.D. 
University of Minnesota, 1961 


Supervisor: A. Orville Dahl 


The main objective of the study was to make a detailed 
morphological analysis of the spores of the ferns and fern 
allies growing in Minnesota. A total of 67 taxa comprising 
22 genera together with a number of varietal types and hy- 
brids, from the families Lycopodiaceae, Selaginellaceae, 
Isoetaceae, Ophioglossaceae, Osmundaceae and Polypodia- 
ceae were analyzed. 

Two methods of preparation of microscopical mounts 
were utilized for each specimen: first, heating the spore 
material in 45% acetic acid after which the spores were 
mounted in the medium; second, treating the spores with 
a 9:1 fresh mixture of acetic anhydride and concentrated 
sulfuric acid after the method originally devised by 
Erdtman or a modificationof it. Mounting media used were 
either lactic #58 (Dahl) or a 3:1 mixture of 85% lactic acid 
and absolute n-butanol. A limited number of comparative 
observations were made of spores mounted in silicone 
fluid. Studies were done using a Bausch & Lomb fluorite, 
oil-immersion objective (93x, N.A. 1.30) and hyperplane 
oculars (10x), and a Leitz apochromatic, oil-immersion 
objective (90x, N.A. 1.32) with periplane oculars (12x). 
Camera lucida drawings and photomicrographs of the 
spores are included in 16 plates. 

The spores showed great variation in wall sculpturing 
or ornamentation. A perispore is present in the families 
Selaginellaceae, Isoetaceae, and Polypodiaceae. In the last 
named family, only two of the 16 genera investigated did 
not possess a perine. The perispore occurs in the form of 
a loose covering forming an irregular, wing-like structure 
around the spore, or it may closely envelop it. Ina few 
cases, the perine exhibited a dual nature, the two layers 
showing different ornamentation. 

Observations made in this study have shown that in most 
cases minute sculpturing elements seen only under high 
N.A., oil-immersion objectives may serve to distinguish 
species within a genus. The detailed wall ornamentation, 
taken together with symmetry, shape, and size of spore 
may enable one to recognize an unknown fern spore and 
assign it to a specific taxon. 

Microfilm $2.75; Xerox $8.60. 187 pages. 

















THE STIMULATORY EFFECT OF LOW 
INTENSITY LIGHT ON THE 
HETEROTROPHIC GROWTH OF CHLORELLA 


(Order No. 61-5954) 


Landy James McBride, Ph.D. 
The University of Wisconsin, 1961 





Supervisor: Professor Gerald C. Gerloff 


Many species of Chlorella may be cultured hetero- 
trophically in darkness in a mineral nutrient medium sup- 
plemented with a suitable carbon source, such as glucose. 
However, heterotrophic growth is much slower than auto- 
trophic growth, and the morphology of dark-grown cells 
may be abnormal. Light of one ft. candle intensity, inade- 
quate to support autotrophic growth, has been reported to 
markedly stimulate heterotrophic growth of the Emerson 
strain of Chlorella vulgaris. 

Among the aspects of this effect of low light in need of 
clarification and investigated in the present study were: 
the quantitative relationship between light intensity and 
growth in various light qualities; the species of Chlorella 
which respond to low light; the effectiveness of extracts 
and other substances in replacing low light; and the locus 
of the low light effect in terms of cellular metabolism. 

Curves relating light energy to increase in the growth 
rate of Chlorella pyrenoidosa (Emerson strain, Wisconsin 
No. 2005) in glucose medium were linear in white light up 
to six ft. candles and in blue light up to three ft. candles 
but no further increase in growth rate occurred with addi- 
tional light energy. The curve for red light remained 
linear to the limit of the energies tested, 11 ft. candles. 
On a per erg basis, white light was most effective, red 
light was least effective and blue light was intermediate in 
stimulating the growth rate. With increasing light energy, 
cell size distribution became more uniform, resembling to 
an increasing degree the distribution in high intensity light. 
However, red light or blue light and a combination of red 
light and blue light did not completely duplicate the effect 
of white light. 

Low intensity light stimulated the heterotrophic growth 
rate of a strain of Chlorella vulgaris (Stamm 3, Indiana 
No. 260). This species and Chlorella pyrenoidosa both re- 
tained their chlorophyll in low intensity light as well as in 
darkness. Low intensity light did not stimulate the growth 
rates of two obligately heterotrophic mutants of Chlorella 
lacking chlorophyll. A strain of Chlorella variegata 
(Indiana No. 28), which is normally green but does not re- 
tain its chlorophyll in low light or in darkness, also did not 
respond to low intensity light. It was concluded that 
Chlorella cells must contain chlorophyll to show the low 
light response. 

Extracts of light-grown Chlorella pyrenoidosa as well 
as the supernate remaining after harvest of the cells were 
added to the culture medium in attempts to replace low in- 
tensity light. However, they did not stimulate heterotrophic 
growth. 

The effect of low intensity light on the amounts of ni- 
trogen, phosphorus, and sulfur in synchronized Chlorella 
pyrenoidosa cells was studied. Synchronized cultures were 
considered preferable to non-synchronized cultures for 
these experiments because at any stage in the life cycle the 
cells were of approximately the same size when cultured 
in low light or in darkness. Variation in cell size, thus, 
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did not contribute to variations in the analyses. Further, 
samples could be obtained during the period of most rapid 
increase in the amounts of the elements in the cells. 

Chlorella pyrenoidosa cultures were synchronized by 
growing the cells in alternating periods of light and of 
darkness for eight to ten complete cycles. The cultures 
were diluted periodically with fresh medium to prevent 
growth from becoming light limited, and when synchronized, 
were diluted to a standard cell number until the population 
was stabilized. The synchronized cells were then used as 
inocula for experimental cultures. 

Samples of synchronized cultures, taken at intervals 
during the period in which newly released autospores de- 
veloped to the cell division stage, were analyzed for total 
nitrogen, phosphorus, and sulfur. Low intensity light, as 
compared to darkness, did not specifically influence the 
amounts of any one of the three elements in the cells. The 
results of a single experiment suggested that the per cell 
increases in nitrogen, phosphorus, and sulfur were expo- 
nential during cell development. Apparent rate constants 
for changes in the amounts of these elements in cells were 
not significantly different in cultures grown in darkness 
and in low intensity light. 

A greater number of cells completed division during a 
given life cycle in low light than in darkness. It was con- 
cluded that the rate of cell division was increased in syn- 
chronized cultures exposed to low light. In a single ex- 
periment, a comparison of the effect of darkness, low 
intensity red light, low intensity white light, and low inten- 
sity blue light suggested that in red light and in white light 
more cells completed division during a given life cycle 
than in blue light or in darkness. 

The supernate remaining after harvest of the cells and 
extracts of light-grown synchronized cells of Chlorella 
pyrenoidosa were tested for activity in stimulating the het- 
erotrophic growth of non-synchronized cultures of the 
same organism. Synchronized cells at the stage just prior 
to cell division and at the end of autospore liberation were 
extracted. The preparations did not stimulate growth. 

In summary, it was concluded that both light intensity 
and quality affect the morphology and heterotrophic growth 
rate of Chlorella pyrenoidosa; that Chlorella cells respond 
to low light only if they contain chlorophyll; that reactions 
of photosynthesis may not be wholly responsible for the 
low light effect; that low light does not preferentially affect 
the amounts vf nitrogen, phosphorus or sulfur in synchro- 
nized Chlorella pyrenoidosa cells; and that low light in- 
creases the rate of the cell division process in synchro- 
nized Chlorella pyrenoidosa cultures. 
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FLORAL HISTOGENESIS AND 
PHYSIOLOGY OF PERILLA 


(Order No. 61-4819) 


Valayamghat Raghavan, Ph.D. 
Princeton University, 1961 


The histological and morphogenetic changes in the 
apical buds of a short-day plant, Perilla frutescens (L.) 
Britt. var. Tall Late during vegetative growth in long-days 
(LD) and in progress to flowering in short-days (SD) in 








the greenhouse, and when excised and grown in vitro have 
been studied. During vegetative growth, the height of the 
apical meristem and the number of mitoses at the apex 
remained relatively constant; the 2 pairs of apical leaves 
of measurable length and the youngest apical internode 
were related to the next older pair of apical leaves and the 
next older apical internode, respectively, by their length; 
vascular tissues were completely absent in leaf primordia 
below 470 microns in length; in leaves around 1000-1200 
microns long, both mature sieve tubes and xylem were 
present, but the former differentiated a few microns ahead 
of the xylem at the leaf tips; in longer primordia, there 
was a rapid acropetal development of the xylem which 
brought them many microns ahead of the sieve tubes in 
their first location at the leaf tips. In plants subjected to 
more than 7-9 SD cycles, there was an increase in the 
height of the apical meristem and in the number of mitotic 
figures at the apex; the length-relation between the apical 
leaves and between the apical internodes was changes con- 
comitant with the greater length of the apical leaves and 
the internodes, and the appearance of floral leaves and 
floral internodes; in the apical leaves xylem differentiated 
relatively faster than in leaves of comparable length in 
LD-treated plants; this tendency was pronounced in the 
floral leaves where even primordia as short as 250 mi- 
crons not only had both mature sieve tubes and xylem, but 
the latter occurred a few microns above the sieve tubes in 
their first location. 

When photoinduced in culture, apical buds showed first 
signs of flowering in 30.9 days and produced normal 
flowers in 81.6 days; in LD they showed the initial signs, 
but under prolonged LD-treatment formed elongated struc- 
tures, superficially resembling Selaginella cones, with 
floral units differentiating no further than the staminodes. 
A similar, but less pronounced sequence of changes re- 
sulted when apical buds stripped of their older pair of 
apical leaves were LD- or SD-treated. Explants with 1 or 
2 pairs of unfolded leaves when photoinduced in vitro gave 
relatively faster responses than the apical buds. However, 
cultures of explants with the lst and 2nd pairs of unfolded 
leaves in LD remained entirely vegetative. When unfolded 
leaves were implanted in the same medium separated from 
the buds and both were photoinduced, the buds were inhib- 
ited from flowering. The results have suggested an inter- 
action between a promoter and an inhibitor in the flowering 
of Perilla, with an intermediate stage represented by the 
‘cones.’ 

Addition of varying concentrations of indoleactic acid 
(IAA) to the medium induced a step-wise delay in the ap- 
pearance of the first signs in the apical buds and explants 
with the lst pair of unfolded leaves in LD or SD, anda 
gradual suppression in development of the sporogenous 
and non-sporogenous tissues in the apical buds in SD and 
LD, respectively. However, explants with the Ist and 2nd 
pairs of unfolded leaves flowered in all concentrations of 
IAA tried (up to 100 mg./L.), when photoinduced, while 
those in LD remained vegetative. The réle of IAA as the 
possible inhibitor is indicated. 
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THE EFFECT OF FLUORIDE ON GLUCOSE 
CATABOLISM IN PLANT LEAVES 


(Order No. 61-4933) 


Cleon Walter Ross, Ph.D. 
Utah State University, 1961 


Major Professor: Dr. Herman H. Wiebe 


The influence of fluoride injury on the pathway of glu- 
cose breakdown as measured by the use of C.g/C, ratios 
was studied in leaves of Polygonum orietale and Chenopo- 
dium murale. It was found that fluoride caused decreased 
Ce/C, ratios, indicating an increase in importance of the 
pentose phosphate pathway compared to glycolysis. The 
effect was observed in excised leaves exposed to KF and 
in leaves from plants which were exposed to atmospheric 
HF. It was believed to be due to an inhibition of glycolysis, 
with the enzyme enolase most likely to be inhibited. 

C./C2 ratios were measured in both healthy and fluo- 
ride-injured leaves. These ratios were consistently less 
than 1 in both cases, a fact which lends support to the use 
of C./C,; ratios to estimate metabolic pathways. : 

The production of C’*Oz from either glucose-1-C™ or 
glucose-6-C™ was usually higher in leaves injured by fluo- 
ride. This result was believed to mean that more glucose 
was able to penetrate the cells of the injured tissue, prob- 
ably because of permeability changes. 

Ce/C, ratios were measured in expanding leaves of sev- 
eral unrelated plant species in an attempt to determine 
whether a relationship existed between the fraction of glu- 
cose metabolized by the fluoride-sensitive glycolytic path- 
way and the susceptibility of the plants to fluoride. No 
consistent relationship was observed, indicating that ana- 
tomical or other biochemical properties are more impor- 
tant in determining fluoride sensitivity of plants studied. 

Various varieties of gladiolus were studied in two dif- 
ferent experiments. In each case a small but significant 
positive correlation was observed between fluoride sensi- 
tivity and the fraction of glucose metabolized by glycolysis. 
The results suggested that biochemical properties may in- 
fluence the fluoride susceptibility of plants which are 
closely related anatomically and morphologically. 
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POTASSIUM, MAGNESIUM, AND CALCIUM 
NUTRITION OF PINUS TAEDA L. 


(Order No. 61-4914) 


Edward Ira Sucoff, Ph.D. 
University of Maryland, 1960 





Supervisor: Dr. Robert W. Krauss 


During 1957 and 1958 two crops of loblolly pine seed- 
lings were grown from seed in automatically -irrigated 
sand cultures with different supplies of potassium, magne- 
sium, and calcium. The effects of the different levels on 
growth and uptake were studied. The internal distribution 
and redistribution of the elements was examined and an 
attempt was made to relate element concentrations in the 
needles to growth. 





In 1957 two separate studies were made. One examined 
five levels of potassium (0.4, 4, 40, 136 and 587 ppm). The 
other examined three levels of magnesium (0.15, 24 and 
243 ppm) each at five levels of calcium (0.2, 2, 20, 100 and 
300 ppm). After 10 months the four seedlings in each pot 
were harvested, weighed, and analyzed as a unit for potas- 
sium, magnesium, and calcium. 

In 1958 there were three studies. In the first, seedlings 
were grown at five levels of potassium (0, 1, 2, 6 and 16 
ppm) for 11 months. In the second, seedlings were grown 
at five levels of magnesium (0, 1.2, 2.4, 9 and 24 ppm) for 
73 months; some of the middle three levels were then 
grown an additional 100 days without magnesium. In the 
third, seedlings were grown at five levels of calcium (0, 1, 
2, 3, and 8 ppm) for 7 months; some from the three lower 
levels were then grown an additional 55 days without cal- 
cium. Upon harvest, each seedling was measured and the 
needles from each internode were analyzed for the element 
varied in the nutrient solution. Some seedlings were anal- 
yzed for all three elements. 

It was deduced that loblolly pine could grow well ona 
solution which continuously supplied 1 ppm potassium, 2 
ppm magnesium, and 1 ppm calcium. Uptake of these ele- 
ments increased as higher concentrations were supplied in 
the nutrient solutions. 

Concentrations of potassium were highest in the upper 
needles, calcium in the lower needles, and magnesium uni- 
form throughout the seedling. Deficiencies altered the 
distribution. When potassium was deficient, the concen- 
trations of magnesium in the top needles were invariably 
lower than the concentrations in the bottom; the gap be- 
tween the calcium concentrations in the upper and lower 
needles was similarly enlarged. When calcium was defi- 
cient, the magnesium concentrations in the upper needles 
were invariably higher than those in the lower. Both po- 
tassium and magnesium were mobile but their concentra- 
tions in the needles did not decline below 0.13 to 0.30 and 
0.025 percent respectively. Calcium was immobile. 

Potassium concentration and needle length were lin- 
early and inversely related for needles from different in- 
ternodes on the same plant. Using this linear relationship, 
potassium concentrations in 10-cm needles were deter- 
mined for each plant by extrapolation between the concen- 
trations in the longer and shorter needles. 

The past growth of loblolly pine seedlings was related 
to the potassium concentration in the needles at the time 
of harvest. To express this relationship, recent increase 
in height was a better measure of growth than total height 
or dry weight; and the 10-cm needles were better indi- 
cators of potassium status than the needles from the sec- 
ond, third, or fourth internodes. Maximum growth oc- 
curred when the potassium concentration in the 10-cm 
needles reached some concentration between 0.42 and 0.62 
percent dry weight. For field sampling, the use of 10-cm 
needles from the first leader of spring should improve 
present procedures. 

The past growth of the seedlings was also related to the 
magnesium and calcium concentrations in the needles. 
Magnesium deficiency was associated with concentrations 
below 0.06 percent of dry weight. Calcium deficiency was 
associated with concentrations below 0.033 percent in the 
upper needles. Needles collected from all positions on the 
plant appeared equally good indicators of magnesium status. 
Only very immature needles accurately indicated the cal- 
cium status. Microfilm $2.75; Xerox $5.00. 98 pages. 
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TAXONOMY OF THE GENUS 
ZINNIA (COMPOSITAE) 


(Order No. 61-4492) 


Andrew M. Torres, Ph.D. 
Indiana University, 1961 


A study was made of the distribution, morphology, cy- 
tology and crossing relationships of the species of Zinnia. 
The study led tothe recognition of two subgenera, Cespitosa 
and Zinnia. The former consists of six species, Z. juni- 
perifolia, | Z, citrea, Z. acerosa, Z. oligantha, Z. grandi - 
flora and Z. anomola. The latter consists of two sections: 
Zinnia, with three species, Z. multiflora, Z. elegans, and 
Z. haag haageana; Mendezia with « eight species, Z. littoralis, 
Z. greggii, Z. maritima, Z. angustifolia, Z. purpusii, Z. 
bicolor, Z. tenella, and Z. . leucoglossa. 

The subgenus Cespitosa is characterized by a base ga- 
metic chromosome number of 10 and forms a diploid- 
polyploid complex. Chromosome counts were made of Z. 
juniperifolia (n=10), Z. acerosa (n=10, n=19, n=20), Z. 
citrea (n=20), Z. grandiflora (n=21) and Z. anomola (n=424). 
The subgenus Zinnia consists of diploid only with a gametic 
number of 12. Counts were verified for Z. multiflora and 
Z. elegans, and counts were determined for the first time 
for Z, haageana, Z. angustifolia and Z. maritima. 

Ina study of selfing, Z. multiflora, Z. Z. elegans, Z Z. 

aageana and Z. angustifolia, all annuals, were found to be 
ar -compatible, whereas, the species of the subgenus 
Cespitosa, all perennials, were found to be self-incom- 
patible. 

A crossing program was undertaken involving three 
species of the section Zinnia and one species of the section 
Mendezia. All of the crossing attempts between species 
within the section and between species of different sections 
failed. Successful crosses were obtained in the subgenus 
Cespitosa and Fy’s of the following were analyzed: Z. juni- 
perifolia x acerosa (n=10), and the reciprocals, having 
89.5% stainable pollen; Z. acerosa (n=10) x acerosa (n=20) 
with pollen 11% stainable; Z. acerosa (n=20) x grandiflora 
with 58% stainable pollen; Z. acerosa (n=20) x citrea with 
pollen 90.5% stainable; Z. anomola x acerosa (n=20) with 
90% stainable pollen. 

From an analysis of diakinesis in the pollen mother 
cells of the hybrids, certain conjectures were made re- 
garding the genomic structure of the species. It is hypoth- 
esized that Z. juniperifolia and Z. acerosa contain anA gen- 
ome, that the tetraploid race of Z. acerosa contains A and 
B genomes, as does Z. citrea and “Z. grandiflora and Z. 
anomola (plus two undetermined genomes). The tetraploid 
race of Z. acerosa is apparently of alloploid origin. From 
morphological studies it is suggested that B genome may 
be extant in a diploid form in Z, oligantha, a species which 
is presumably diploid but which has not yet been incorpo- 
rated in the crossing program. 

A brief review of the conomic significance was pre- 
sented; Z. elegans particularly, and to a lesser extent, Z. 
haageana, Z. angustifolia, and Z. multiflora are of value as 
ornamentals. 
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RATE CHANGES OF THE MITOTIC CYCLE 
(Order No. 61-4993) 


Jack Van’t Hof, Ph.D. 
Michigan State University, 1961 


The purpose of this investigation was to develop and 
utilize a relatively simple technique for studying the ef- 
fects of physiologically active chemicals on the mitotic 
cycle of proliferating cells in a complex tissue. The ex- 
perimental tools used in achieving the goal proposed were 
very young pea seedlings, colchicine, and respiratory poi- 
sons. The general methodology involved treating the pri- 
mary root meristem of pea seedlings for a period of 30 
minutes with an appropriate concentration of colchicine. 
The cytological effect of colchicine is that of clumping or 
scattering of metaphase chromosomes and the prevention 
of cytokinesis by disruption of spindle organization and 
orientation. The final result of a short time treatment 
with colchicine is the production of a small, synchronously 
dividing, population of tetraploid cells. This population 
was subjected to a 15 minute treatment with 2, 4-dinitro- 
phenol, 2, 4-dichlorophenol, potassium cyanide, and potas- 
sium fluoride. By treating the population when it was in 
early interphase of the mitotic cycle, it was noted that 
both 2, 4-dinitrophenol and 2, 4-dichlorophenol improved 
the synchrony and delayed the appearance in division of 
the tetraploid cells, whereas a great deal of the synchrony 
was destroyed when cells were treated by these two chem- 
icals at late interphase. Further, when the population was 
treated with cyanide at either early or late interphase, no 
great difference in response was observed. 

When the tetraploid cells were exposed to 2, 4-dinitro- 
phenol, 2, 4-dichlorophenol or cyanide at the fifth hour 
after colchicine treatment, the second division of the popu- 
lation occurred precociously, thus indicating that treat- 
ment at this hour caused a decrease in the time required 
to attain mitotic competence. The nature of the system or 
systems responsible for the accelerated mitotic cycle ap- 
peared to be dependent on an increased rate of anaerobic 
glycolysis, since a combination of a cytologically ineffec- 
tive concentration of fluoride with either 2, 4-dinitrophenol 
or cyanide prevented to a greater or lesser degree the 
precocious second division of the marked population. 

Microfilm $2.75; Xerox $4.60. 87 pages. 


THE EFFECTS OF FIRE ON SOME 
UPLAND VEGETATION TYPES 


(Order No. 61-6012) 


Richard John Vogl, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Grant Cottam 


A three year study of vegetation on upland sites sub- 
jected to prescribed burning was conducted to determine 
the effects of fire. These upland stands were located in 
the Crex Meadows Wildlife Area of northwestern Wis- 
consin and other Wildlife Areas within the state. 

The pre-settlement vegetational history of Crex was 
examined and compared to present day vegetation using 
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the original surveyors records. Past vegetation was 
maintained by fire and the present prescribed burning 
performed by the Wisconsin Conservation Department has 
restored the area to its pre-settlement composition, brush 
prairie savanna. 

On Crex a quadrat frequency method was used for sam- 
pling burned and adjacent unburned “pine island” stands of 
Northern pine-hardwoods and “prairie” stands of Pinus 
banksiana — Quercus ellipsoidalis transitional forest. The 
average frequencies of the unburned stands were compared 
to the burned stands and the species were divided into in- 
creasers, decreasers, and neutrals, depending upon their 
response to fire. Generally, the present day vegetation as 
well as that existing in pre-settlement times influences the 
results afteraburn. Controlled burning of transitional for- 
ested areas which had a pre-settlement vegetation of nat- 
ural prairie tend to re-establish the prairie. Northern 
pine-hardwoods or “pine islands,” permanently existing as 
forest, were changed by fire to a disturbed form of the pre- 
burn type. 

The tree composition of Crex was altered by burning. 
The density and dominance of oak species in brush prairie 
was changed from larger oaks before burning to numerous 
resprouts of smaller size after burning. Jack pine, lack- 
ing the ability to resprout, was essentially eliminated with 
recurring fires so that the predominant tree after burning 
was Hill’s oak, occurring as grubs. The prescribed burn- 
ing program on Crex restored a natural component of the 
tall grass prairie-forest ecotone environment necessary 
for its maintenance as a brush prairie. 

Floristic comparisons of Crex brush prairie with prai- 
ries to the south and northwest indicate that it was most 
similar to prairies to the northwest, in Minnesota and 
Saskatchewan. 

In northeastern Wisconsin, a study of the vegetational 








composition of bracken-grassland communities and changes 
resulting from fire was undertaken. These bracken-grass 
lands were usually treeless and dominated by Pteridium 
aquilinum. As on Crex, stands on upland drained sites, of 
uniform topography, burned and unburned, were selected. 

The species that characterized the undisturbed bracken- 
grasslands sampled were Pteridium aquilinum, Myrica 
asplenifolia, Vaccinium angustifolium, Carex sp., and 
Gaultheria procumbens. When the species were divided 
into increasers, decreasers, and neutrals, the majority of 
plants were neutrals since their frequencies were not 
greatly altered. The decreaser category was small but 
contained many characteristic bracken-grassland species. 
Presently, since no great changes in frequencies were 
noted, it seems that fire is not necessary to maintain 
bracken-grasslands and fire might even be detrimental to 
some species. 

The project was expanded to other regions of the state 
to ascertain whether prairie could be established in burned 
forests similar to those on Crex or if this was only pos- 
sible in areas that have been previously occupied by 
prairie. Areas that had experienced both prescribed 
burns and wildfires were sampled to determine if they 
were also influenced by past as well as present day vege- 
tation. Comparison of burned and unburned stands re- 
vealed the following results: pine-barrens transitional 
forests of northwestern Wisconsin were restored to pine- 
barrens by fire and can be maintained as such by continual 
fires; Northern pine-hardwood forests in northern Wis- 
consin remained as a disturbed form of the pre-burn com- 
munity; oak-pine savanna transitional forests in central 
Wisconsin reverted to previously existing prairie; and 
Southern xeric oak forest in southwestern Wisconsin tended 
to revert to prairie. 
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A SPECTROFLUOROMETRIC STUDY OF 
MORIN AND 5,7-DICHLORO-8-QUINOLINOL 
COMPLEXES OF LANTHANUM (II). 


(Order No. 61-4951) 


Lawrence LaRoy Fleck, Ph.D. 
Michigan State University, 1961 


Lanthanum (III) forms fluorescent complexes with 
morin or 5,7-dichloro-8-quinolinol. The various factors 
which affect the fluorescence of these complexes in 50 
percent dioxane-50 percent water and the nature of these 
complexes were investigated. 

At pH 5.5 lanthanum (III) forms a 1:2 complex with 
morin (lanthanum (III):reagent). The value of the equilib- 
rium “constant” for this complex is approximately 0.6. 

Solutions of lanthanum (III)-morin at the optimum pH 
of 5.5 are excited to nearly equal fluorescence intensities 
by the 365, 405 and 436 mu mercury radiations yielding a 
fluorescence band whose peak is between 505 and 510 mu. 


Under these conditions morin is relatively non-fluorescing. 


Fluorescence intensity of the complex increased with in- 
creasing dioxane content. The fluorescence intensity 
varies linearly when the concentration of lanthanum (III) 
is varied between 0-80 y with the morin concentration 
fixed at 400 y per 25 ml. Morin concentrations greater 
than 400 y decreased the fluorescence intensity of the 
complex by concentration quenching. The addition of up 
to 130 y of samarium (III), which forms a non-fluorescing 
complex with morin, to 25 ml. solutions containing 40 y 
lanthanum (III) and 400 y morin does not significantly 
change the fluorescence intensities originating from these 
solutions when excited by 365 my radiation. The rate of 
change in the fluorescence intensity of the complex corre- 
sponds to 1.8 fluorescence intensity units decrease per 
degree centigrade increase over the temperature interval 
9-50°. 

The absorption band peaks of the complex and morin 
are at 410 and 356 mu, respectively, and the absorptivities 
of the complex and morin at 410 my are 4.00 x 10* and 
2.28 x 10° liters per mole-cm., respectively. The pKa of 
morin is 6.7. 

The species, which is responsible for the fluorescence 
yield of 50 percent dioxane-50 percent water solutions con- 
taining lanthanum (III) and 5,7-dichloro-8-quinolinol at 
pH 9, is probably the 1:3 complex (lanthanum (III):reagent). 
The complex is excited by the 365 my mercury radiation 
to yield a fluorescence band peak between 526 and 530 mu, 
while the absorption maximum is at 388 my. For solu- 
tions containing 1000 y of reagent, the lanthanum (III) con- 
centration range in which the fluorescence intensity changes 
linearly with concentration is approximately 0-70 y of 
lanthanum (III) per 25 ml. Maximum fluorescence inten- 
sity readings for solutions containing 80 y of lanthanum 
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(III) are obtained when the reagent concentration is varied 
between 800-1500 Y per 25 ml. Above 1500 y of reagent, 
the fluorescence intensity decreases by concentration 
quenching. When 0-35 y of samarium (III) are added to 
solutions containing 40 y lanthanum (III) and 1500 y of 
reagent in 25 ml., no appreciable change in intensity is 
noted. Maximum fluorescence readings are obtained in 
solutions containing between 50 and 55 percent dioxane. 
Addition of sodium carbonate to solutions of the complex 
reduces the fluorescence intensity, therefore, carbonate 
free base must be used in the development of the complex 
at pH 9. An increase in temperature decreases the fluo- 
rescence intensity 3.0 fluorescence intensity units per 
degree centigrade over the temperature range 14-45°. 

The logarithms of the consecutive formal stability con- 
stants, K, and Kz, for the lanthanum (III)-5,7-dichloro- 
8-quinolinol complexes are 7.3 and 6.5, respectively. The 
value of Ks can not be determined by a titrimetric method 
since lanthanum (III) tends to hydrolyze at higher pH values. 
The pKyy and pK oy of 5,7-dichloro-8-quinolinol at 25° 
are estimated to be 1.6 and 9.11, respectively. 

Both morin and 5,7-dichloro-8-quinolinol have poten- 
tial analytical applications as fluorometric reagents for 
the determination of microgram quantities of lanthanum 
(III) in pure solutions or in solutions containing trace 
amounts of samarium (III). 
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THE RELATION OF STRUCTURE 
TO ANALYTICAL BEHAVIOR OF 
THE METAL CHELATES OF CERTAIN 
SUBSTITUTED 8-QUINOLINOLS 


(Order No. 61-6074) 


James Martin Fresco, Ph.D. 
University of Arizona, 1961 


Supervisor: Henry Freiser 


The Calvin-Bjerrum potentiometric method for the 
determination of chelate formation constants has been 
utilized in a study of the formation of several transition 
metal chelates of 8-quinolinol-5-sulfonic acid, 2-methyl- 
8-quinolinol-5-sulfonic acid, 2-methyl-7-bromo-8-quino- 
linol-5-sulfonic acid, 2-methyl-7-nitro-8-quinolinol-5- 
sulfonic acid, and 7-nitro-8-quinolinol-5-sulfonic acid. 
The proton dissociation constants of these compounds have 
been determined by either potentiometric or spectrophoto- 
metric methods. The results of these studies have been 
interpreted in terms of structural factors. The addition of 
a third molecule of 8-quinolinol-5-sulfonic acid, 2-methyl- 
8-quinolinol-5-sulfonic acid, and 7-nitro-8-quinolinol-5- 
sulfonic to nickel (II) was indicated. 
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Distribution constants of 8-quinolinol, 2-methyl-8- 
quinolinol, 4-methyl-8-quinolinol, and their copper che- 
lates were determined for the chloroform-water and car- 
bon tetrachloride-water systems. Differences among 
these constants were assigned to variations in molecular 
weight and structure. 

The solubilities of 8-quinolinol chelates of copper (II) 
and zinc (II) were measured as a function of the 8-quino- 
linolate anion concentration. By the application of Sillén’s 
two parameter method to these results, solubility products 
and formation constants were obtained. The addition of a 
third molecule of 8-quinolinol to zinc (II) was indicated. 
Differences among intrinsic solubilities obtained for sev- 
eral 8-quinolinol chelates were discussed in terms of dif- 
ferences in crystal energy and solvation energy. 
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CHEMISTRY, BIOLOGICAL 


THE MODE OF INCORPORATION 
OF A SYNTHETIC DIPEPTIDE INTO 
CHICKEN HEMOGLOBIN 


(Order No. 61-4426) 


James Paul Burnett, Jr., Ph.D. 
Indiana University, 1961 


It is generally believed that no large peptide fragments 
from pre-existing protein can be transferred to new pro- 
tein molecules without hydrolysis. However, at the time 
this research was begun, no conclusive evidence was at 
hand to effectively prove whether or not small di- or tri- 
peptides could be incorporated into a new protein molecule 
without prior breakdown to their consistuent amino acids. 

By studying the incorporation of a synthetic dipeptide 
into a known sequence of a protein, one can obtain evidence 
for or against the incorporation of such a peptide without 
hydrolysis to free amino acids. For this purpose, the re- 
sults reported in this thesis are derived from a study of 
the incorporation of L-valyl-L-leucine, labeled in both 
amino acid residues with tritium, into the N-terminal se- 
quence of chick hemoglobin in vitro. The N-terminal se- 
quence of chick hemoglobin is the same as the dipeptide. 

If the peptide were incorporated without prior hydroly- 
sis, one would expect to find the same specific activity 
ratio, H*-L-valine/H*-L-leucine, in the N-terminal posi- 
tion of the protein as in the labeled dipeptide. This ratio 
should also be different from that in the bulk of the mole- 
cule. If only the free amino acids were incorporated after 
hydrolysis of the peptide, the labeled amino acids would be 
diluted by the cellular pool, and one would expect the spe- 
cific activity ratio, H*-L-valine/H*-L-leucine, to be dif- 
ferent from that in the original dipeptide. However, both 
the N-terminal sequence and the bulk of the molecule 
should exhibit the same ratio. Finally, if both mechanisms 
obtain, one would expect a different ratio at the N-terminal 
position from that of the bulk and also that of the dipeptide. 

It was found in preliminary experiments that chicken 
erythrocytes are capable of concentrating L-valyl-L-leu- 
cine, but that essentially all of the peptide is hydrolyzed by 





intracellular enzymes. Competing peptides, L-phenyl- 
alanyl glycine and L-leucylglycine, were found to lower 
the extent of hydrolysis to 40-50 per cent without ap- 
preciably affecting protein synthesis. 

Chicken erythrocytes were incubated with H*-L-valyl- 
L-leucine and a peptidase inhibitor. In the control ex- 
periments, H*-valine and H*-leucine replaced the dipep- 
tide. The hemoglobin was isolated and the specific activi- 
ties of leucine and valine in the N-terminal position was 
determined and compared with those for the bulk of the 
molecule. The ratio of the specific activity of leucine to 
that of valine was the same for both the N-terminal se- 
quence and the bulk of the molecule whether H*-L-valyl- 
L-leucine or a mixture of H*-valine and H*-leucine was 
used as substrate. The observed ratios for two experi- 
ments, 0.23 and 2.9, respectively, were greatly different 
from the ratio in the substrate dipeptide, 1.64. 

It can be concluded from this data that in the system 
employed the dipeptide is not incorporated without prior 
hydrolysis to a detectable extent even though L-valyl-L- 
leucine at the end of the experiment accounts for approxi- 
mately 30 per cent of the radioactivity in the “acid-soluble 
pool” of the cells. 
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A STUDY OF THE RIBONUCLEIC 
ACID-POLYPHOSPHATE COMPLEXES 
ISOLATED FROM ANABAENA VARIABILIS 
AND SYNCHRONIZED CHLORELLA PYRENOIDOSA 


(Order No. 61-4944) 


David Lee Correll, Ph.D. 
Michigan State University, 1961 


Although considerable literature concerning polyphos- 
phate has appeared in recent years, no acceptable meta- 
bolic function of these compounds has been demonstrated. 
This study was undertaken to better characterize the struc 
ture and physiology of the RNA-polyphosphate complexes. 
These complexes seemed to be a potential mechanism for 
the metabolic utilization of the polyphosphates. 

RNA-polyphosphates were isolated from Anabaena and 
Chlorella which had been raised in chemically defined 
media under carefully controlled conditions. The isolated 
complexes were f=xctionated on DEAE-cellulose columns. 
The complexes witte shown to be free from serious con- 
tamination by other phosphate compounds, amino acids, 
protein, other carbohydrates, or DNA. Changes in the 
complexes during the growth curve in Anabaena and the 
life cycle in synchronized Chlorella were studied. 

An effect of light on the ratio of total RNA to total poly 
phosphate was found. High light levels depressed the RNA 
level and increased the polyphosphate level. Low light 
brought about unusually high amounts of RNA. Under nor- 
mal light conditions both organisms were found to have 
about 15 micromoles of polyphosphate-phosphorus per 
micromole of RNA-ribose. This relationship was sur- 
prisingly consistent. 

Changes in six fractionated RNA-polyphosphates were 
studied in synchronized cultures of Chlorella. The six 
complexes underwent independent changes in amount, di- 
alysis properties, and metachromatic character. 
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The complexes isolated from Chlorella showed the 
same characteristics as those isolated from Anabaena. 
Chemical and physical evidence was obtained that both a 
hydrogen-bond system and covalent bonds are involved in 
the linkage of the RNA to the polyphosphate. The hydro- 
gen-bond system was found to be most stable at pH 7.4 to 
7.6 and at salt concentrations above 0.2 M. Exhaustive 
dialysis against distilled water resulted in the cleavage of 
this system. Before dialysis the metachromatic reaction 
of the complex with toluidine blue was very small. After 
dialysis a pronounced metachromatic reaction was pro- 
duced. This metachromatic reaction was not released by 
boiling, freezing, mild acid or basic pH, EDTA, or RNase. 

Yeast polyphosphatase was not very active on undialyzed 
complex, but was very active on the dialyzed complex. 
RNase and snake venom phosphodiesterase both reduce the 
metachromasy of dialyzed complex. After short-time treat- 
ment with polyphosphatase, RNase, or snake venom phospho- 
diesterase; the polyphosphate involved in the complex only 
dialyzed to a small degree. This, coupled with the lowspe- 
cific metachromasy, was interpreted as evidence that only 
short polyphosphate chains were left, but that these chains 
were covalently bonded to the RNA. This type of material 
also resembled the low molecular weight complexes, as 
isolated from Chlorella. 

The data obtained were consistent with a structure in- 
volving a polyphosphate of variable length, which had both 
of its terminal secondary hydroxyls esterified to RNA- 
ribose. In the “native” complex the polyphosphate chain 
might be involved in a hydrogen-bond system with the 
nitrogen bases of the RNA. 
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STUDIES ON THE POSSIBLE OCCURRENCE 
OF UNRECOGNIZED PHOSPHATE COMPOUNDS 
RELATED TO MUSCLE CONTRACTION 
AND OXIDATIVE PHOSPHORYLATION 


(Order No. 61-4594) 


Mary Elizabeth Dempsey, Ph.D. 
University of Minnesota, 1961 


These researches were prompted by suggestions of 
many investigators that unknown phosphate intermediates 
may participate in two vitally important processes, oxi- 
dative phosphorylation and muscle contraction. Results 
of several experimental approaches utilizing oOo” and Pp” 
are reported in this thesis. They indicate the probable 
presence of unidentified phosphate compounds in mam- 
malian tissues. 

In one approach, the relative amount of inorganic ortho- 
phosphate (Pi) extracted at neutral as compared to acid pH 
was carefully determined; this gave a measure of the pos- 
sible cleavage of unknown labile phosphates by the common 
acid extraction techniques. Incorporation into Pi of oxy- 
gen from water present in the extraction medium was also 
tested; this gave a measure of the possible action of phos- 
phatases during extraction, or of any hydrolytic cleavage 
yielding Pi with incorporation of water oxygen into Pi. 
The results demonstrate that any highly labile phosphate 
compound would be present in liver and muscle tissues at 
a concentration which is one per cent or less of the Pi 





content. Another observation was that neutral, saturated 
ammonium sulfate homogenates of liver, muscle, or liver 
mitochondria release Pi from an unknown source when 
they are stored at -15°. The presence of 2,4-dinitrophenol 
inhibits this release of Pi. Adenosine triphosphate (ATP) 
and creatine phosphate were excluded as sources. The 
data suggest that Pi released by ammonium sulfate ho- 
mogenates could come from enzymic or nonenzymic break- 
down of a previously unknown neutral labile phosphate. 

Additional studies with liver mitochondria revealed the 
occurrence of a neutral labile phosphate compound which 
bears some of the characteristics of an intermediate in 
oxidative phosphorylation. Formation and utilization of the 
compound by liver mitochondria were extensively exam- 
ined. However, the compound could not be found in heart 
mitochondrial preparations; this is definitive evidence 
against its serving as an intermediate in oxidative phos- 
phorylation. The compound was later identified as car- 
bamyl phosphate. 

Actomyosin, glycerinated psoas muscle fibers, and 
myosin, in the presence of ATP, were shown to catalyze 
a rapid Pi oxygen exchange reaction. This exchange car- 
ried out by actomyosin is accelerated by the presence of 
inorganic pyrophosphate. Further studies eliminated the 
possibility that the oxygen exchange is catalyzed by a 
pyrophosphatase impurity. Demonstration of equivalence 
of total oxygen exchange when O”° was present either in 
the water or Pi of the medium, as well as a study of the 
time course of ATP hydrolysis and oxygen incorporation 
into Pi released from ATP, established that the exchange 
occurs with Pi of the medium and not an intermediate 
formed during ATP hydrolysis. Other observations appear 
to eliminate the possibility that the Pi oxygen exchange 
could be the reflection of a relatively fast reversal of ATP 
hydrolysis compared to the rate of release of noncovalently 
bound Pi. 

The Pi oxygen exchange and, to a lesser extent, the 
ATPase activity of glycerinated muscle fibers are ac- 
celerated when glycerinated fibers contract under load. 

In addition, examination of the time course of ATP hy- 
drolysis by muscle fibers indicates that the ATPase ac- 
tivity of loaded fibers is increased initially during isotonic 
contraction and then continues at a linear slower rate after 
contraction has occurred. 

Catalysis of a Pi oxygen exchange by glycerinated 
muscle fibers, as well as by purified myosin and actomyo- 
sin preparations, is consistent with the existence in these 
systems of a phosphorylated intermediate formed from Pi. 
Further, the effects of contraction and load on the oxygen 
exchange are indicative of the possible participation in the 
contractile process of a phosphorylated intermediate or of 
an activated state or configuration capable of inducing ex- 
change of Pi oxygens. 
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ESSENTIAL AMINO ACID COMPOSITION 
OF A BALANCED CHICK DIET 


(Order No. 61-4927) 


Donald Christensen Dobson, Ph.D. 
Utah State University, 1961 


Major Professor: Dr. Jay O. Anderson 


Studies have been conducted to balance the amino acid 
content of a chick diet. The objectives were: (1) Deter- 
mination of amino acid content of proteins by ion exchange 
chromatography. (2) Determination of a balanced mixture 
of essential amino acids in a chick diet by growth studies. 

The approach to formulating a chick diet balanced in 
essential amino acids that was used involved three steps: 
(1) To formulate a ration based on the essential amino acid 
composition of fat-free chick carcass. (2) To conduct chick 
experiments to determine the relative high or low amino 
acids in the diet. (3) To formulate a new ration based on 
the previous results and conduct further experiments. 

Intact proteins that are considered to be excellent (when 
properly supplemented) were used in formulating the diets 
as close to the desirable level as possible. The diets were 
then supplemented with crystalline amino acids to the de- 
sired level of each amino acid in the diet. 

The approach to a balanced mixture of amino acids in 
a chick diet appeared feasible only through a series of 
successive approximations using each amino acid as a 
variable. In order to limit the study, twelve “essential” 
amino acids--arginine, histidine, lysine, leucine, iso- 
leucine, valine, phenylalanine, tyrosine, tryptophan, meth- 
ionine, cystine, and threonine--were selected. 

The amino acid composition of casein, gelatin, blood 
fibrin, (Drackett assay protein C-1 isolated soybean pro- 
tein), Sta-mino type A, fish fillet, and wheat gluten was 
determined by ion exchange chromatography. 

The amino acid analyses were performed by ion ex- 
change chromatography on a sulfonated polystyrene resin. 
The procedure that was used reduced the time of complete 
amino acid determination of the regular fraction collector 
method from 48 hours to about 24-28 hours. The auto- 
matic recording method was combined with the fraction 
collector method in order to increase the flow rate. 

The chicks were commercial broiler type chicks from 
the Utah State University Poultry Farm. Eight straight- 
run chicks were used in the experimental groups. The 
chicks were started for a preliminary period on a “deple- 
tion” diet. The birds were individually weighed after the 
preliminary period and sorted into weight groups, wing 
banded, and placed on experiment. The duration of the 
experimental period was about nine days. 

The purified rations used were standard purified type 
rations which included fat, vitamin mix, mineral mix, pro- 
tein source, and carbohydrate. 

Three approaches were used in developing a method 
which was sensitive to amino acid balance. These were: 
(1) The addition of individual essential amino acids to a 
diet. (2) The increasing of the essential amino acids in 
the diet with the exception of one, keeping nitrogen approx 
imately constant. (3) The removal of a constant per cent 
of each essential amino acid from the diet, maintaining 
nitrogen constant. 

Improvements in the diet were found to be slow by the 
method of adding individual essential amino acids to a diet. 





The biological variation was too great to detect small re- 
sponses by this method. 

The method of removing a constant per cent of each 
essential amino acid from a diet with the objective of 
obtaining equal growth rate reduction appears to be more 
sensitive to amino acid balance. The chief advantage of 
the new method of detecting amino acid balance is that 
multiple deficiencies and excesses in amino acids can be 
detected. 

The essential amino acid composition of a better bal- 
anced chick ration was found to be as follows: Arginine 
1.25, histidine 0.42, lysine 1.17, leucine 1.43, isoleucine 
0.76, valine 0.93, phenylalanine-tyrosine 1.35, tryptophan 
0.18, methionine-cystine 0.64, threonine 0.77. 
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A STUDY OF THE MECHANISM OF INVASION 
BY THE SPHERICAL PHAGE 9X174 


(Order No. 61-5925) 


Robert Kanji Fujimura, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Paul Kaesberg 


On the basis of morphology, 9X174 belongs to the group 
of viruses called small spherical viruses. It is a nucleo- 
protein particle with a diameter of about 250 A, containing 
25% by weight of a single stranded DNA. The present study 
was undertaken to find out how 9X174 invades its host, 

E. coli C. 

~ BE. coli C growing in the casamino acid glycerol me- 
dium was infected with @X174. The lysate obtained was 
concentrated by flash evaporation and differential centri- 
fugation. The resulting solutions of phages were purified 
further by a DEAE-cellulose chromatography. The related 
non-infectious particles were separated from the infec- 
tious particles by density gradient centrifugation. 

Adsorbing agents used were E. coli C and its cell 
walls, which were isolated by sonic oscillation followed 
by differential centrifugation. 

Adsorption studies were done in a medium containing 
only the essential ingredients. Adsorption was measured 
by assaying for the unadsorbed phages after the adsorption 
was stopped by dilution. The infected live bacteria were 
killed by chloroform at the time of dilution. 

The adsorption of 9X174 to its host requires Ca‘* or 
Mg** ions. The rate of adsorption is independent of di- 
valent ion concentration, temperature, and viscosity as 
long as adsorption follows first order kinetics. The rate 
constant while following the first order kinetics is 1.0 x 
10~*° ml/sec. The fraction of phages adsorbed at the limit 
of adsorption depends on divalent ion concentration and 
temperature. The largest fraction of phages is adsorbed 
in 0.1 M CaCl. at 36°C. The adsorption is irreversible 
even at low temperatures. Every adsorbed phage under 
the conditions studied leads to infection. 

§X174 adsorbs to isolated cell wall of E. coli C in 
about the same manner as to the whole bacterial cell. It 
adsorbs to the phenol insoluble fraction of a cell wall and 
does not adsorb to the lysozyme treated cell wall. It does 
not adsorb to E. coli K12. 
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Analytical centrifugation studies were made on phages 
interacted with cell walls in MgSO, and CaClz solutions. 
The non-infectious and the infectious components in satu- 
rated sodium tetraborate, pH 9.1 have Sx. w = 78 S and 
113 S respectively. Depending on the concentration of 
divalent ions and temperature, a varying fraction of the 
113 S component changes into slightly slower sedimenting 
particles with S2,,w = 98S. This 98 S component is the 
adsorbable form of @X174. The non-infectious 78 S par- 
ticle does not adsorb. 

These results have shown that the interaction between 
9X174 and its host involves physical forces of some kind 
which require Ca‘** or Mg** ions. Although the rate con- 
stant is the same order of magnitude as predicted for the 
diffusion limited reaction, diffusion is not the rate limiting 
step. There is no evidence of a chemical reaction, which 
requires a high activation energy. The irreversibility of 
adsorption is probably due to the almost simultaneous re- 
lease of DNA upon adsorption. There is a specific re- 
ceptor site on E. coli C for 9X174, and it is in a muco- 
complex portion of the cell wall. @X174 has a special 
attachment organ of some kind which is functional when 
the sedimentation coefficient of phages changes from 113 S 
to 98S. This conversion is dependent on divalent ion con- 
centration and temperature. The non-infectious related 
component does not have this organ. 

Microfilm $2.75; Xerox $5.60. 111 pages. 


STUDIES ON THE CONVERSION OF 
NICOTINE TO NORNICOTINE 


(Order No. 61-4622) 


John Lovell Hall, Ph.D. 
North Carolina State College, 1961 


Supervisor: Joseph Arthur Weybrew 


Some aspects of the biochemistry of conversion of 
nicotine to nornicotine were investigated by grafting ex- 
periments and enzyme studies. 

Intraspecific grafts among cherry-red and red-free 
selections from N. tabacum var. 401 and their hybrids with 
N. sylvestris were made in a reciprocal grafting experi- 
ment to test a proposed hypothesis that the qualitative and 
quantitative differences observed in comparing these two 
selections are due to changes occurring in the leaf. An 
approach graft technique was employed and a scion and 
host sucker developed in each graft system so that intra- 
and interplant comparisons were possible, e.g., Cherry- 
Red 401 with Red- Free 401 developed on a common Red- 
Free 401 root system; Cherry-Red 401 developed on 
Red-Free 401 with Red-Free 401 developed on Cherry- 
Red 401 rootstocks. The lower total alkaloid level in the 
cherry-red selection was shown to be characteristic of 
the selection and not due to transformations occurring in 
the leaf. The nornicotine observed in the cherry-red 
selection and in hybrids of the two selections with N. syl- 
vestris was shown to arise by the conversion of nicotine 
to nornicotine, principally, during flue-curing but to some 
slight extent during growth of the plants. The increase in 
nornicotine content during flue-curing was accompanied by 
a concurrent decrease in the nicotine content. 





By means of reciprocal interspecific grafts using 
N. tabacum var. SC58, N. sylvestris, N. glauca var. USDA 





(yellow) and N. glutinosa, it was shown that the leaf is the 


site of nornicotine formation in N. sylvestris and N. glu- 
tinosa. Nornicotine was observed in N. glauca scions de- 
veloped on roots of N. tabacum var. SC58. The low level 
of alkaloid observed in N. sylvestris was shown to be 
characteristic of the species and independent of the root 
system on which it had developed. Nicotine was shown to 
be produced in the roots of N. sylvestris and N. glutinosa. 

Cell-free extracts of N. tabacum var. CR401, N. glu- 
tinosa and N. sylvestris leaves were shown to convert _ 
exogenous nicotine to nornicotine. 

Studies with inhibitors using cell-free extracts showed 
the enzymatic nature of the reaction and the involvement 
of a metal ion and sulfhydryl groups. 

Crude enzyme preparations were made from N. tab- 
acum var. CR401, N. glauca var. lateritia, N. sylvestris 
and N. glutinosa. The most active preparation was from 
N. glauca. 
~ Ethanolamine was the only methyl group acceptor com- 
pound studied wnich was effective in the conversion of 
nicotine to nornicotine with crude enzyme preparations. 

Data are presented which indicate an error in the Bose 
quinhydrone method for nornicotine analysis. 

Microfilm $2.75; Xerox $6.00. 123 pages. 


A NATURALLY OCCURRING SUBSTRATE OF 
MUSHROOM POLYPHENOL OXIDASE 


(Order No. 61-4577) 


Donald Howard Hughes, Ph.D. 
University of Delaware, 1961 


Supervisor: John C. Wriston, Jr. 


The phenolic components of the cultivated mushroom, 
Agaricus campestris, were investigated using one- and 
two-dimensional paper partition chromatography. The 
two major phenolic compounds found were identified, by 
chromatography and color reactions, as tyrosine and di- 
hydroxyphenylalanine. A third component that gave typical 
reactions with several phenolic color reagents was iso- 
lated in crystalline form, but attempts to identify this 
unknown were not successful. In addition, a compound 
was present that possessed a strong blue fluorescence 
under short wave ultra-violet light but did not react with 
phenolic color reagents. 

Quantitative measurements using ion exchange chroma- 
tography demonstrated that the tyrosine content of mush- 
room “protein” progressively decreased through the first, 
third, and fifth crops. Comparison of this data with that 
previously obtained for the “soluble” tyrosine content of 
first, third, and fifth crops showed that, while the total 
tyrosine content decreased, the proportion of “protein” 
tyrosine to “soluble” tyrosine remained at a constant 2:1 
ratio. This decrease in tyrosine content from first through 
fifth crops shows a high degree of correlation with the ob- 
served ease of enzymatic discoloration, which decreases 
from the first to fifth crops. 

A differential color reagent that is rapid and extremely 
sensitive was developed for the detection and identification 
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of phenolic compounds. The reagent consists of a par- 
tially purified, buffered mushroom polyphenol oxidase 
preparation primed with a catalytic amount of catechol. 

It is employed as a spray on paper chromatograms and 
produces instantaneous and characteristic color reactions 
with different phenolic compounds. The colors produced 
range over the entire spectrum. The high sensitivity is 
due to the enzymatic nature of the reaction. The differen- 
tial color character is due, in part, to the fact that the 
primed enzyme acts upon the individual phenolic substrates 
promoting the formation of distinctive, colored intermedi- 
ates. This mode of action is in contrast to that of com- 
monly used phenolic color reagents which depend, essen- 
tially, upon the characteristic color inherent in the reagent 
molecule. 

Mannitol, previously identified by chromatographic 
means, was isolated in crystalline form by a new proce- 
dure and was shown to account for from 12 to 19 percent 
of the dry weight of various crops of mushrooms. 

Microfilm $2.75; Xerox $4.40. 82 pages. 


THE PURIFICATION AND CHARACTERIZATION 
OF A FUNGAL POLYGALACTURONASE 


(Order No. 61-4580) 


John Harold Kreisher, Ph.D. 
University of Delaware, 1961 


Supervisor: John H. McClendon 


A polygalacturonase enzyme of a crude commercial 
Rhizopus tritici preparation has been purified 93 fold on 
a nitrogen basis, and 1274 fold on a weight basis by means 
of column chromatography on phosphorylated cellulose ion 
exchanger. The very critical parameters of pH and ionic 
strength in the eluting buffers necessary for the ion ex- 
change resolution of the enzymes present have been deter- 
mined, and the behavior of the polygalacturonases on vari- 
ous exchangers has been demonstrated. 

A significant proportion of the predominant polygalac- 
turonase peak has been shown to be present in the crude 
material as a complexed protein. The breakdown of the 
complex on phosphorylated cellulose with increase of ionic 
strength of eluting buffers has been demonstrated. The 
breakdown resulted in marked change of the pH of elution, 
or isoelectric point, from near pH 3.0 to greater than 
pH 5.0. 

The various fractions separated have been character- 
ized as to pectolytic and other enzymes present, and the 
main polygalacturonase types in the fractions have been 
determined. Microfilm $2.75; Xerox $4.60. 88 pages. 








CHROMATOGRAPHIC STUDIES ON 
THE DISTRIBUTION AND BIOSYNTHESIS 
OF THE PORPHYRINS 


(Order No. Mic 60-2329) 


Earl George Larsen, Ph.D. 
Wayne State University, 1954 


Adviser: James M. Orten 


Early in 1951 when the present study was begun it was 
apparent that the initial objective of a fundamental meta- 
bolic study must of necessity be the development and 
mastery of a technique capable of resolving the naturally 
occurring porphyrins, particularly the isomeric forms. 
Following the accomplishment of the initial objective, it 
was hoped that an original and fundamental contribution 
concerning the biogenesis of the porphyrins could be made. 

It was believed that the latter phase of the study could 
best be attacked by two approaches, first, by determining 
the spectrum of porphyrins in biological materials which 
should reflect intermediates in the biosynthetic chain; 
second, by using the isotope tracer technique with a uae 
labelled precursor and subsequently isolating and meas- 
uring the activity of possible intermediates. 

The contributions of the present investigation are sum- 
marized below. 

A chromatographic technique employing silica gel and 
capable of resolving eighteen different naturally occurring 
porphyrin entities as the methyl ester derivatives has been 
developed. The resolution of protoporphyrin, coproporphy- 
rin I and uroporphyrin I as the free porphyrins has also 
been accomplished. 

Commercially available silicic acid, prepared specially 
for chromatographic analysis, has been introduced as an 
experimental tool in the porphyrin field and is recom- 
mended because of its superior resolving capacities and 
low relative cost. The less costly and more easily avail- 
able hexane has also been employed as a constituent of 
the mobile phase. 

It is proposed on the basis of the evidence obtained that 
the basic mechanism involved in the resolution of the 
porphyrin methyl esters on silica gel is differential sur- 
face adsorption with essentially no “partition” effect. Per- 
tinent observations further indicate that the fundamental 
mechanism involved in “partition chromatography” has not 
yet been adequately described. 

Procedures for the crystallization of the porphyrin 
methyl esters and other pertinent points in methodology 
not described elsewhere in the literature, have been pre- 
sented in some detail for the benefit of subsequent workers. 

The presence of a complete spectrum of porphyrins has 
been demonstrated in the urine of patients with congenital 
and acute porphyria. The present work constitutes the 
first report in recent years establishing the much-disputed 
uroporphyrin III as the principal porphyrin in acute por- 
phyria urine. The porphyrin spectrum of congenital and 
acute porphyria urine was found to be similar. However, 
the type I isomer predominates in the former whereas the 
type III isomer prevails in the latter. 

The presence of protoporphyrin and the coproporphy- 
rins in avian and human red blood cells and human bone 
marrow has been confirmed. The presence of the uropor- 
phyrins and several other ill-defined porphyrins has also 
been demonstrated chromatographically. 
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Egg shells and diphtheria toxoid were likewise found to 
contain practically the complete spectrum of porphyrins. 

Following the incubation of CP;COONa and glycine 
with avian red blood cells, there was detectable radio- 
activity in a number of the porphyrin intermediates. 

On the basis of the similar spectrum of porphyrins 
occurring in a number of biological materials and of the 
presence of radio-activity in the various porphyrin inter- 
mediates, the probable biosynthetic pathway involved in 
the elaboration of heme has been proposed. 

An appreciable decrease in the urinary porphyrin ex- 
cretion of a patient with congenital porphyria, particularly 
uroporphyrin I, followed riboflavin therapy. An essential 
role of the riboflavin-containing enzymes in porphyrin 
synthesis is therefore indicated. 

The present investigation has thus contributed appre- 
ciable knowledge to the porphyrin field concerning method- 
ology, the distribution of the naturally-occurring porphy- 
rins and the probable pathway of their biosynthesis. Of 
equal importance, however, are the interesting future 
problems, particularly those involving the specific enzy- 
matic mechanisms, that will be possible as an extension 
of the present study. 

Microfilm $2.75; Xerox $9.70. 212 pages. 


OBSERVATIONS ON THE EFFECTS OF DIET 
ON THE CONCENTRATIONS OF 
FREE AMINO ACIDS IN PLASMA 


(Order No. 61-5970) 


Carl Peraino, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Alfred E. Harper 


The purpose of the present investigation was to obtain 
information on the short-term effects on the plasma amino 
acid pattern of the nature of the ingested nitrogen source, 
and the way this pattern may be modified by the metabolic 
activity of the intestinal wall, the liver and other tissues. 

Rats which had been starved for 24 hours were force- 
fed the test nitrogen sources; and portal and systemic 
blood samples were taken at intervals after feeding. The 
free amino acids in the plasma were then determined 
quantitatively by a paper chromatographic procedure. 

In the first series of experiments the concentrations 
of glutamic acid, glutamine, alanine, proline, threonine, 
glycine, valine, leucine + isoleucine, phenylalanine, and 
lysine were measured in rats which had been force-fed 
L-glutamic acid, L-glutamine, or L-alanine. 

The administration of glutamic acid caused a marked 
rise in the concentration of this amino acid in the portal 
plasma and a smaller one in the systemic plasma. The 
concentration of alanine increased more in the portal than 
in the systemic plasma, and the concentration of glutamine 
increased substantially in the portal and systemic plasma 
after glutamic acid administration. 

Administration of glutamine (same molar quantity as 
for glutamic acid) caused greater increases in the portal 
and systemic plasma concentrations of glutamine than had 
been observed for glutamic acid in the previous experi- 
ment. The concentration of glutamic acid increased more 





in the portal than in the systemic plasma, and the alanine 
concentration increased markedly in both the portal and 
systemic plasma after glutamine administration. 

Administration of alanine (1.6 times the molar quan- 
tity used for glutamic acid or glutamine) resulted in a 
maximum increase in the portal plasma concentration of 
alanine which was 8 times (on a molar basis) that observed 
for glutamic acid and 3 times that observed for glutamine 
in the previous experiments. The systemic plasma alanine 
concentration was also very high, although still much lower 
than the portal concentration. The concentration of glu- 
tamic acid increased measurably in the portal plasma, 
while the concentration of glutamine increased more in 
the systemic than in the portal plasma. 

Plasma concentrations of the other amino acids tested 
were not significantly altered in any of the above experi- 
ments. 

In the second series of experiments the concentrations 
of free amino acids in the portal and systemic plasma of 
rats which had been force-fed zein, gelatin, or casein, or 
their respective hydrolysates were studied in an effort to 
show a relationship between the change in plasma amino 
acid pattern and the relative digestibility of the proteins. 
The feeding of zein had little effect on the concentrations 
of free amino acids in either portal or systemic plasma, 
while the feeding of gelatin or casein caused a substantial 
increase in the concentrations of free amino acids in the 
portal plasma. The feeding of the hydrolysates of these 
proteins resulted in much larger increases in the plasma 
free amino acid concentrations, with the largest response 
occurring after the feeding of gelatin hydrolysate. In many 
instances the change in the concentration of a free amino 
acid in the plasma was not directly proportional to the 
concentration of this amino acid in the dietary nitrogen 
source. It is concluded that the response of the plasma 
amino acid pattern to the ingestion of a dietary nitrogen 
source is dependent on a wide variety of factors; never- 
theless it does give some indication of the relative di- 
gestibility of dietary proteins. 

Microfilm $2.75; Xerox $9.00. 198 pages. 


OBSERVATIONS ON DIETARY FACTORS 
AFFECTING SERUM CHOLESTEROL 


(Order No. 61-5993) 


John Charles Seidel, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Alfred E. Harper 


Effects of dietary protein, sulfur-containing amino 
acids and several other substances on serum cholesterol 
concentration, and interrelationships between methionine 
and dietary protein, lipotropic factors, polyunsaturated 
fatty acids and ethionine, were studied. Observations were 
also made on effects of some of these substances on growth 
and liver lipids. 

Rats were fed a diet containing cholesterol, cholic acid 
and hydrogenated coconut oil. Serum and liver lipids were 
measured by standard methods (see J. Lipid Research 
1: 474, 1960). Serum lipoproteins were fractionated by 
paper electrophoresis and ultracentrifugation. 
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Supplements of casein or of methionine (equal to the 
amount in the casein supplement) were equally effective 
in lowering serum cholesterol concentration. Cystine and 
cysteine, but not taurine, were as effective as methionine. 
These and other observations suggest that the serum 
cholesterol-lowering effect of protein supplements is due 
largely to the sulfur-containing amino acids they provide. 
Omission of choline from the diet reduced serum choles- 
terol concentration and addition of choline to this choline- 
free diet caused a much greater rise in serum cholesterol 
than a supplement of methionine or a combined supplement 
of methionine and choline. Methionine appears to have two 
opposing effects on serum cholesterol concentration in 
rats fed a hypercholesterolemic diet lacking choline: (a) a 
cholesterol-elevating effect attributable to the labile methyl 
groups, and (b) a cholesterol-lowering effect common to 
sulfur-containing amino acids. 

Ethionine reduced serum cholesterol concentration in 
the cholesterol-cholic acid-fed rat. This effect was inde- 
pendent of any effect on food intake or nutritional status. 
Serum cholesterol concentration was not maintained at 
reduced levels on prolonged administration of ethionine 
but increased with time although it remained below that of 
rats fed the unsupplemented diet. The addition of ethionine 
and methionine to the diet maintained serum cholesterol 
concentration at normal or below normal levels for the 
rat while control values rose to 2000 mg/100 ml. Ethio- 
nine increased serum triglyceride concentrations while 
methionine reversed this effect. The rise in serum tri- 
glycerides and the rise with time in serum cholesterol 
concentrations were chiefly limited to lipids bound to the 
low-density lipoproteins. 

Para-fluorophenylalanine, beta-2-thienylalanine, be- 
taine, and 2-mercaptoethylamine reduced, while selenium 
increased, serum cholesterol concentration. 

Rats adapted to ethionine lost weight initially but gained 
at a rate equal to that of control animals after four days, 
if the diet did not contain cholesterol or cholic acid. 
Growth of rats fed p-fluorophenylalanine was depressed. 
The depression was partially prevented by phenylalanine. 

Microfilm $2.75; Xerox $5.80. 118 pages. 


LEUCINE-ISOLEUCINE ANTAGONISM 
IN THE RAT 


(Order No. 61-5995) 


Pari Dokht Spolter, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Alfred E. Harper 


A study has been made of effects of excess leucine in 
the diet of the rat. Diets containing 5 and 7% of L-leucine 
caused severe growth retardation for as long as 14 days. 
Appetite was depressed in proportion to dietary leucine 
concentration. Injections of insulin counteracted the 
appetite-depressing effect of excess leucine in some rats 
and stimulated their growth indicating that a high intake 
of leucine per se is not toxic. 

Growth retardation of rats fed a diet containing 5% of 
L-leucine was almost completely overcome by the addition 
of isoleucine and valine, and as little as 0.16% of L-iso- 





leucine + 0.15% of L-valine were as effective as much 
higher concentrations. 

The growth-retarding action of a dietary excess of 
L-leucine was demonstrated in rats fed a diet in which 
protein was replaced by amino acids. This suggests that 
the antagonism is not due to impaired protein digestion. 

No effect of a dietary excess of leucine on over-all 
nitrogen absorption or retention, or on the rate of gastric 
emptying, was observed. 

The plasma concentrations of 16 amino acids were de- 
termined at short intervals after feeding 5 g of diets con- 
taining 5% of leucine with or without isoleucine and valine 
and after feeding a diet not supplemented with amino acids. 
Excess leucine decreased the concentrations of isoleucine 
and valine in plasma. 

To study whether protein synthesis was inhibited the 
rate of liver regeneration of partially hepatectomized rats 
fed a high leucine diet was determined. A high leucine diet 
depressed liver protein and DNA regeneration but only to 
the same extent as paired-feeding did in a group receiving 
isoleucine and valine with the excess leucine. Rats fed the 
high leucine diet lacking isoleucine and valine regenerated 
more RNA 2 days after partial hepatectomy than did the 
pair-fed control group. The RNA content of the group re- 
ceiving excess leucine alone decreased to normal 10 days 
after the operation. In contrast, ethionine interfered with 
liver protein, DNA and RNA regeneration more than would 
be expected from the depression it caused in food intake. 
It was concluded that a dietary excess of leucine does not 
directly inhibit protein synthesis. 

When a diet containing both excess leucine and ethio- 
nine was fed the growth depressions were additive, again 
suggesting that each acts by a separate mechanism. 

Both rats fed a high leucine diet and those fed a diet 
containing sublethal amount of ethionine adapted to their 
respective diets after 5 or 6 days. However the rate of 
growth of ethionine-fed rats during adaptation was much 
superior to the rate of growth of rats fed the high leucine 
diet, although ethionine caused a more severe growth de- 
pression than did excess leucine originally. Further, 
while rats fed the control diet for only one day lost their 
ability to grow on a high leucine diet, rats fed the ethio- 
nine-containing diet retained their adaptive ability to grow 
on this diet even after they were fed the control diet for 
3 days. The mechanism of adaptation to ethionine is ap- 
parently different from the mechanism of adaptation to 
excess leucine. 

Experiments on the comparisons of the effectiveness 
of parenterally and orally administered isoleucine and 
valine in preventing the growth retardation due to a dietary 
excess of leucine led to the discovery that parenterally 
administered lysine was much more efficiently used than 
parenterally administered isoleucine, suggesting that the 
rate of catabolism of isoleucine is much faster than that 
of lysine in the rat. 

Microfilm $2.75; Xerox $8.80. 195 pages. 
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FACTORS REGULATING 
THE REPRODUCTIVE CYCLE 
OF MAMMALIAN CELLS IN VITRO 


(Order No. 61-6001) 


Travis Elton Stubblefield, Ph.D. 
The University of Wisconsin, 1961 
Supervisor: Professor Gerald C. Mueller 

The purpose of this study was to describe the exact 
kinetics of deoxyribonucleic acid (DNA) synthesis in syn- 
chronized cultures of HeLa cells. From the kinetics of 
DNA replication observed, some information concerning 
the nature of the mechanisms regulating these kinetics 
was obtained. Cultures were synchronized by treatment 
with amethopterin (1x10~° M) in Eagle’s medium supple- 
mented with all of the major folic acid dependent metabo- 
lites except thymidine. Delayed reversal of the thymidine- 
less state after 16 hours resulted in synchronous DNA 
synthesis and mitosis. DNA replication was assayed in 
cultures by incorporation of thymidine-2-C™ and in indi- 
vidual cells by autoradiographic analysis of tritiated thymi- 
dine incorporation. 

In the absence of thymidine the cells gradually were 
gathered up behind the block of DNA synthesis. Autoradio- 
graphic analysis revealed that the capability for DNA du- 
plication was acquired at a logarithmic rate, indicating that 
the triggering of DNA synthesis was a specific event timed 
from the previous nuclear duplication. 

The kinetics of DNA replication were observed both in 
individual cells and in synchronized cultures. An initial 
rate of about 1.0 picogram DNA per hour per cell continued 
linearly for approximately 100 minutes, when the rate was 
observed to increase to about 2.4 pg/hr/cell. The second 
rate of synthesis continued for an additional 200 minutes 
until DNA replication was apparently completed. Cell di- 
vision followed 2 or 3 hours later. 

The amethopterin treated cells were found to have rela- 
tively higher levels of thymidine kinase than usual, but they 
did not store detectable amounts of thymidine, since re- 
moval of the thymidine from the medium immediately 
blocked DNA synthesis. 

During the initial period of DNA synthesis the isotopic 
thymidine was observed to be incorporated into specific 
sites on the chromosomes. Several chromosomes were 
found to consistently accumulate label at a rapid rate, ini- 
tially, which was interpreted to indicate the presence of 
many early labeling sites on these chromosomes. No 
chromosomes were found to be completely devoid of label- 
ing activity during the initial phases of DNA replication, 
although there appeared to be only a few active sites on 
some chromosomes. After the rate of DNA synthesis had 
accelerated, all of the chromosomes appeared to accumu- 
late label at rates that were approximately proportional to 
their length. 

An attempt was made to determine if the deoxyribo- 
nucleoprotein (DNP) labeled with thymidine-2-C™ during 
the first hour of synchronous replication was physically 
different from DNP isotopically labeled during the third 
hour, after the rate of synthesis had accelerated. The cul- 
tures were allowed to resume logarithmic growth after 
labeling, and then the DNP’s were isolated. Studies of the 
salt solubility of the two DNP’s indicated that they were 
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not identical, but the differences between them have not yet 
been elucidated. 

A hypothetical mechanism responsible for the triggering 
of the nuclear reproductive cycle in HeLa cells was pre- 
sented and discussed. Within this framework the observed 
antagonism between growth and differentiation was exam- 
ined and a possible explanation was given. The importance 
of further studies of growth regulatory mechanisms was 
stressed. Microfilm $2.75; Xerox $5.00. 100 pages. 


STUDIES ON A MYO-INOSITOL ANTAGONIST 
(Order No. 61-6015) 


Paul Allen Weinhold, Ph.D. 
The University of Wisconsin, 1961 
Supervisor: Professor Laurens Anderson 

Several aspects of the action of a myo-inositol antago- 
nist, 2-O, C-methylene-myo- inositol (myo methylene 
oxide), were investigated in in rats and mice. (cf. “Oxyde de 
méthyléne-penta-oxy-cyclohexane,” Posternak, Helv. 
Chim. Acta, 27:475, 1944.) These included: the pathology 
in rats, distribution and incorporation in rat tissues, the 
effect on the incorporation of myo-inositol-2-C™ into 
lipids, and the action of the antagonist on myo-inositol 
catabolism. s 

Administered by intraperitoneal injection, the compound 
produced severe kidney necrosis, specifically located in 
the juxtamedullary region. Rats receiving a minimal lethal 
dose (120 mg/kg body weight) developed oliguria and se- 
vere uremia. These symptoms could be completely pre- 
vented by a ten-fold amount of myo-inositol given simul- 
taneously. Higher doses (5 x the minimal lethal) of myo 
methylene oxide are fatal to the rat regardless of treat- 
ment with myo-inositol. The administration of myo methyl- 
ene oxide caused an initial drop in the neutrophil count, 
followed by a steep rise, indicating that the compound may 
function as a biological alkylating agent. 

The distribution of myo methylene oxide-H’*, prepared 
by the Wilzbach method, and of hydroxyisomytilitol-H°, 
the hydrolysis product of myo methylene oxide-H*, was 
studied in rats. The kidneys had the highest activity 3 
hours after a single injection of myo methylene oxide or 
of an equivalent dose of hydroxyisomytilitol-H*®. In all 
organs studied, particularly the kidney, there was a signifi- 
cant amount of radioactivity tightly bound to the tissue 
residues, and some activity was present in the lipids. Hy- 
droxyisomytilitol-H*® was incorporated into the lipids to a 
much greater extent than was myo methylene oxide- H®. 

The lipids from the kidneys of. rats. given myo methyl- 
ene oxide-H*, myo methylene oxide-H* plus myo-inositol, 
and hydroxyisomytilitol- H® were separated by silicic acid 
chromatography. The phospholipid from rats treated with 
myo methylene oxide showed two radioactive peaks, one of 
which was in the same region as phosphoinositides. When 
myo-inositol was given with the myo methylene oxide- H® 
the radioactive peak corresponding with phosphoinositides 
was depressed but a new peak of activity was present. The 
phospholipid isolated after treatment with hydroxyiso- 
mytilitol-H*® also gave two radioactive peaks, one similar 
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to a peak in the myo methylene oxide-H* curve, the other 
different from any peak observed previously. 

Radioautographs of kidneys from rats treated with myo 
methylene oxide-H*® revealed a much greater amount of _ 
tissue-bound radioactivity in the juxtamedullary region 
than in any other portion of the kidney. The simultaneous 
administration of myo-inositol significantly decreased this 
bound activity. 

No detectable decrease could be observed in the ability 
of rats pretreated with myo methylene oxide to incorporate, 
over the arbitrarily chosen time of 3 hours, myo-inositol- 
2-C into tissue lipids. Additional experiments with mice 
indicated that the peak of radioactivity in the kidney lipid 
occurred 30 minutes to an hour after a single injection of 
myo-inositol-2- ct . The ability of mice to incorporate 
myo-inositol-2- c™ into kidney lipid, when measured over 
a 30 minute period, was also not decreased by pretreat- 
ment with myo methylene oxide. 

A minimal lethal dose of myo methylene oxide inhibited 
myo-inositol catabolism about 40 per cent, as measured by 
CO, production from myo-inositol-2-C™ and by the pro- 
duction of glucuronic acid from myo-inositol by homoge- 
nates of kidneys from treated rats. This inhibition was 
specific in that neither anaerobic glycolysis nor aerobic 
oxidation of a-keto-glutarate was affected under the con- 
ditions used. The inhibition of the production of glucuronic 
acid could be prevented by myo-inositol injected simul- 
taneously with myo methylene oxide. A delay in the ap- 
pearance of the inhibition of glucuronic acid production, 
but not a complete prevention, resulted when myo-inositol 
was given one hour after the antagonist. The myo-inositol 
antagonist also inhibited the production of glucuronic acid 
by kidney homogenates when added to the homogenates 
in vitro. This inhibition was prevented by sufficient myo- 
inositol added to the medium, but apparently it was irre- 
versible. Microfilm $2. 75; Xerox $5.00. 99 pages. 


A STUDY OF THE OXIDATION OF 
1, 3-THIAZANE-4-CARBOXYLIC ACID 
BY D-AMINO ACID OXIDASE 


(Order No. 61-4587) 


Robert Lawrence Wolen, Ph.D. 
University of Delaware, 1961 


Supervisor: John C. Wriston, Jr. 


The oxidation of 1, 3-thiazane-4-carboxylic acid by 
D-amino acid oxidase has been investigated. The rate of 
oxygen uptake was used to calculate a K,, for this reac- 
tion of 5.13 x 10-°M. The total oxygen consumption was 
calculated from manometric data and corrected for un- 
metabolized substrate as shown by measurement with 
radiocarbon. The consumption of one .M of oxygen per 
uM of substrate metabolized was established. 

The effect of m-toluic acid on the reaction was investi- 
gated and was shown to be that of a competitive inhibitor 
with a K; = 2.1 x 107%. 

The effect of pH on the oxidase reaction was measured 
manometrically and a definite optimum established in the 
range of pH 8 - 9. 

The products of the oxidation of 1, 3-thiazane-4-car- 





boxylic acid by D-amino acid oxidase were studied by 
standard analytical procedures and by high voltage elec- 
trophoresis. The results of this study indicated that no 
fragmentation of the thiazane compound takes place in the 
reaction and that the reaction takes place in two steps. 
The results were interpreted to indicate that the first step 
results in the dehydrogenation of the molecule by the en- 
zyme to produce a double bond between the carbon atom 
alpha to the carboxyl and the nitrogen atom. This inter- 
mediate is then rapidly oxidized to the sulfoxide, possibly 
in a non-enzymatic manner, by the attack of the peroxide 
formed in the first step. A plausible pathway is presented. 
Microfilm $2.75; Xerox $3.00. 59 pages. 


CHEMISTRY, INORGANIC 
A KINETIC STUDY OF 

THE HYDROLYSIS OF AN 
ASYMMETRIC ARSENIC(V) COMPLEX 


(Order No. 61-6264) 


John Harvey Craddock, Ph.D. 

Vanderbilt University, 1961 
Supervisor: Professor Mark M. Jones 

A study of the kinetics of hydrolysis of the arsenic(V)- 

catechol complex has been carried out to provide informa- 
tion about the behavior of a typical inert outer-orbital 
complex of a non-transition element. Examination of the 
levo rotatory complex indicates that it does not racemize 
or hydrolyze in strongly basic solutions even at elevated 
temperatures. As the pH decreases, the rate of hydroly- 
sis becomes measureable in the region of pH values from 
3, where it is slow, to about 1.2, where it is rather fast. 
Over this entire range the rate of hydrolysis is given by 
the second order expression 


- d[(-) complex | 
dt 


The temperature dependence of the rate in various 
buffered solutions over the range 25-35° leads to the fol- 
lowing values for the free energy, enthalpy, and entropy 
of activation: AF* = 20 Kcal, AH* = 24 Kcal, and AS* = 
15 e.u. The rate of hydrolysis is unaffected by added 
arsenite or arsenate. The addition of catechol increased 
the rate of hydrolysis slightly. The over-all results indi- 
cate that the gross mechanism of the hydrolytic process 
may not be radically different from that found for some 
complexes of transition element ions. 

Because of the disagreement among earlier workers 
concerning the structure of the complex, a thorough inves- 
tigation of the physical and chemical properties of the free 
acid and its barium salt was carried out along with the 
kinetic studies. Evidence collected for the purpose of de- 
termining the structure consisted of: (a) determination of 
the pKa of the parent acid; (b) determination of the equiv- 
alent conductance of the parent acid as a function of con- 
centration; (c) infrared absorption spectra; (d) nuclear 
magnetic resonance spectra; and (e) dehydration studies 


= ky [H" ] 


[ (-) complex ] 
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on the barium salt. The disagreement on the structure has 
been resolved to the extent that all of the information pres- 
ently available is consistent with the structure containing 

a molecule of coordinated water. Two of the three catechol 
ligands present are chelated and the third is bound to the 
arsenic atom by only one of its phenolic oxygen atoms. 

A search for possible “configurational activity” effects 
upon the rate of hydrolysis of the arsenic(V)-catechol com- 
plex also was undertaken. Examination of the rate of hy- 
drolysis of the arsenic(V)-catechol in the presence of five 
different optically active electrolytes revealed that no 
obvious ‘configurational activity” effects were present. 
This finding was unexpected since the resolution of the 
complex was accomplished by means of the second order 
asymmetric transformation (a phenomenon recently ra- 
tionalized on the basis of “configurational activity” effects 
in the hydrolysis and resolution of the arsenic(V)-catechol 
complex, a re-examination of some of the original work 
reporting this phenomenon was performed. The racemiza- 
tion rates of (+)- and (-)-tris(o-phenanthroline)nickel(II) 
complex ions in the presence of inert optically active elec 
trolytes were obtained using procedures and experimental 
conditions identical with those used by the original inves- 
tigators. The results obtained in the re-examination indi- 
cated that the rates of racemization of both enantiomeric 
nickel complex ions were the same within the limits of 
experimental error («72%). It was concluded that the dif- 
ferences in the racemization rates reported by the original 
investigators were most probably due to experimental 
error and not to configurational activity effects. 

Microfilm $2.75; Xerox $5.80. 117 pages. 


OPERATIONAL CHARACTERISTICS OF 
A FISSION GAS DETECTOR 


(Order No. 61-4668) 


Raymond Curtis Lee, Ph.D. 
The University of Tennessee, 1961 


Major Professor: George K. Schweitzer 


One of the devices which has found use in the measure- 
ment of fission products in the exit stream from a gas- 
cooled reactor or in-pile test is the wire-precipitation 
Fission Gas Detector (FGD). The operational characteris- 
tics of a fission gas detector of this type installed in a test 
loop utilizing position F-2 of the Oak Ridge Research Re- 
actor have been studied in order to adapt this device to 
quantitative fission product release measurements. The 
operation of the FGD is as follows: Fission products re- 
leased into the coolant air will become positively charged 
by emission of a beta particle; a sample of the air is con- 
ducted into a collection chamber through which runs a 
negatively charged wire. The positive fission product ions 
are drawn to the wire, which continuously moves through 
the chamber. Particles adhering to the wire are carried 
before a scintillation detector, where subsequent decays 
are counted. Since fission products often have multiple 
beta decays while other interfering nuclides have only one, 
this produces an effective separation of fission products 
from neutron activation products. 

Fuel samples of uniform release rate were used to ob- 





tain data on the response of the FGD with wire voltage, 
collection chamber air flow and wire speed. At low voltage 
the count rate is linear with wire voltage; as the voltage 
increases an equation of the form, count rate = K,e -K2/ vv 
is followed; at about 200 volts the count rate reached a 
plateau and did not increase as the voltage was raised fur- 
ther. At low wire voltage and high air flows (about 2 
SC FM) the count rate was independent of air flow; at high 
voltages and low flows (less than 1 SCFM) the count rate 
is directly proportional to the flow. Between these ex- 
tremes the count rate follows the equation, count rate = 
k. Fe “*2 VF 
iFe , 


gave a curve which was approximated by the equation, 
Cy ._<¢,/s 
Ss e 

The gamma spectrum and decay of material on the FGD 
wire were determined under varying conditions, in an ef- 
fort to identify the nuclides present. Lack of information 
on the gamma energies of short half-life fission products 
prevented firm identification, but constituents with 1.2, 7 
and about 60 minute half-lives were found. The 1.2 minute 
activity was found associated with gamma peaks at 0.098 
and 0.601 Mev, and tentatively identified as strontium-94. 
Other nuclides thought to be major contributors to the 
wire activity were strontium-93 and cesium-139. With 
minor changes, the FGD can be adapted to give a high rela- 
tive count rate for any of the several nuclides expected to 
be present on the wire in moderate concentrations. 

Microfilm $2.75; Xerox $8.40. 181 pages. 


The count rate-wire speed measurements 


count rate = where S is the wire speed. 


A CRITICAL ANALYSIS OF THE 
ADMINISTRATIVE ARRANGEMENTS AND 
CLASSIFICATION PROCEDURES EMPLOYED 
IN THE GENERAL CHEMISTRY PROGRAM 
AT THE FRESHMAN LEVEL AT 
THE UNIVERSITY OF NEBRASKA 


(Order No. 61-5382) 


Herbert August Meyer, Ph.D. 
The University of Nebraska, 1961 


Adviser: J. Galen Saylor 


Specific Problems for Study 


Students taking general chemistry at The University of 
Nebraska are divided into two groups on the basis of tests 
and high school training. One group consists of approxi- 
mately the top 70 per cent of those having had high school 
chemistry. This group takes a six-hour two-semester 
course. The other group includes those who have not taken 
high school chemistry and the lower 30 per cent of those 
who have taken high school chemistry. This group takes a 
ten-hour two-semester course. 

The specific problems may be stated as follows: 

1. If ability is controlled statistically, is there a sig- 
nificant difference in achievement between the two groups 
at the end of the year? ' 

2. Cana prediction scheme, based on readily available 
factors from the student’s academic background and pre- 
registration program be devised ? 
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3. Should there be further ability grouping among the 
freshman college students, either at the beginning of the 
year or at the end of the first semester ? 

4. How well do the students from each group do in 
their next chemistry course ? 


Methods and Procedures 


To answer the first three questions data were obtained 
on 860 students registered for freshman college chemistry 
in the fall of 1959. The data consisted of thirty-two items 
from their high school science and mathematics programs, 
college preregistration tests, and chemistry records. 
These were reduced to 20 for a computer program which 
gave cross products, zero-order correlations, and devia- 
tion scores. 

To answer the first question the analysis of covariance 
test was used. 

For the second problem a regression equation with 
eight variables was first developed and by dropping out 
various variables and combinations of variables, and eval- 
uating the losses, a prediction scheme with three variables 
was determined. The variables used were the following: 
(1) high school rank, (2) the linguistic (“L”) score from 
the ACE Psychological Examination for College Freshman, 
(3) the quantitative (“Q”) score, (4) high school chemistry 
grade, (5) high school physics (yes or no), (6) mathematics 
pretest score, (7) English pretest score, (8) chemistry 
pretest score, and (9) the score on an American Chemistry 
Society General Chemistry test (the criterion). 

A study was made of the results of an achievement test 
and other factors to answer the third question. 

For the last problem, an analysis of covariance test 
was the chief technique applied to a group consisting of 
the students from 1957-60 who had taken freshman chem- 
istry at The University of Nebraska and then registered 
for the next chemistry course. 


Summary and Conclusions 


1. This study adds one more to the many statistical 
studies which show that a background of high school chem- 
istry contributes to success in freshman college chemis- 
try. It shows that an able student with high school chem- 
istry should achieve as much or more in freshman college 
chemistry in a six-hour course as an equally able student 
without high school chemistry will achieve in a ten-hour 
course. 

2. The significant difference in achievement between 
the two groups at the end of the year is largely due to dif- 
ference in ability. 

3. The study shows the need of a special accelerated 
course in general chemistry for the highly gifted students 
found to be present, and for some regrouping at the end of 
the first semester. 

4. The best predictors of achievement in freshman 
college chemistry are the chemistry pretest score, the 
“L” score, and the high school chemistry grade. 

Microfilm $2.75; Xerox $8.40. 183 pages. 





I. LOWER IODIDES OF NIOBIUM. 
l. ALLYLAMINE COMPLEXES 
OF PLATINUM(ID. 


(Order No. 61-4736) 


Wayne Ear] Thun, Ph.D. 
The University of Texas, 1960 


Supervisor: Professor G. W. Watt 


I. Lower Iodides of Niobium.- The original objectiv2s 
of this study included the synthesis, characterization, and 
study of the relative stabilities of all of the lower iodides 
of niobium, i.e., NbI4, NbIs3, NbI2z, and NbI. The method 
selected initially consisted of direct union of iodine and 
niobium in appropriate reaction ratios to provide lower 
iodides either as direct products of synthesis or indirectly 
by degradation of NbI;. In either case, separation of the 
individual iodides by fractional sublimation in vacuo was 
employed. 

The results reported above show that the interaction of 
iodine and niobium in a 3:1 mole ratio provides princi- 
pally NbI; together with lesser quantities of other niobium 
iodides. It has been demonstrated that these iodides are 
formed under the conditions of synthesis and not as the 
result of the more drastic experimental conditions that 
prevail during the sublimation operations. Depending upon 
the particular case in question, more or less conclusive 
evidence for the formation of NbI,, NbI,, NbI,, and pos- 
sibly NbI has been obtained. 

While this work was in progress, and indeed well ad- 
vanced, publications from three other laboratories served 
either to duplicate or anticipate the major results and/or 
objectives of the present investigation. Accordingly, work 
on this problem was discontinued. 





I. Allylamine Complexes of Platinum(II).- It has been 
demonstrated that allylamine, diallylamine and triallyl- 
amine form stable coordinate compounds with potassium 
tetrabromoplatinate(II); these results confirm and extend 
the conclusions reached by earlier workers. It was fur- 
ther demonstrated that the allylamine complex of the type 
PtABr 2 (A = any one of above amines) is soluble in liquid 
ammonia at -33.5°, is not ammonolyzed, and forms a 
3-ammoniate that is stable at room temperature. 

Interaction of Pt(C;H7,N)Br2 with potassium amide in 
liquid ammonia has been shown to involve a complex se- 
quence of reactions including ones in which the allylamine 
ligand is directly involved. A sequence of reactions that 
in general agree with experimental results has been sug- 
gested and it is hoped that these conclusions will be fur- 
ther supported by experiments either in progress or 
planned. Microfilm $2.75; Xerox $4.60. 86 pages. 
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A STUDY OF 
SUCCESSIVE EQUILIBRIA 
AND THE METHOD OF 
CONTINUOUS VARIATIONS 


(Order No. 61-6273) 


Kay Orville Watkins, Ph.D. 
Vanderbilt University, 1961 


Supervisor: Professor Mark M. Jones 


PART I. A STUDY OF THE METHOD 
OF CONTINUOUS VARIATIONS FOR 
SINGLE LIGAND SYSTEMS 


In part I, a thorough evaluation of the method of con- 
tinuous variations has been made. This evaluation was 
based on the displacements from the stoichiometric ligand 
to metal ion ratios that are obtained from experimental 
results and from theoretical calculations. A comparison 
of the values for the molar ratios obtained from the experi- 
mental plots of the deviation from additivity of the physical 
property measured (represented by Y) against molar ratio 
with the values from the theoretical equations for a maxi- 
mum in the concentration of the complex and with the cor- 
rected Y values permitted a critical analysis of the method 
of continuous variations. 

The copper (II) thiocyanate and chloride systems were 
studied experimentally, and these investigations show that 
the most insidious danger involved in the use of the method 
of continuous variations lies in the formulation of the Y 
function and the disentangling of the various contributions 
to the experimental or raw Y function obtained by the 
usual graphical procedure. The limitations on the use of 
the method of continuous variations are such that the ex- 
traction of successive equilibrium constants is generally 
not possible. It has been shown how the unreliability of the 
method affects even the apparent reactant mole ratios and 
how many such values, presently in the literature, are com- 
pletely misleading. The crux of the problem is that in 
order to use the method of continuous variations to study 
successive complexation reactions the unravelling of the 
experimental data require that the equilibrium constants 
for these reactions be known from studies using some 
other method. 

The present work demonstrates that the method of con- 
tinuous variations is reliable only in very simple systems 
where a single reaction occurs (involving only two react- 
ants and a single product), or in systems where a complex 
is formed which can be studied in a region where it is the 
only species contributing to the physical property being 
measured. Most complexation reactions are not of this 
type. 

This is the first time the analysis of the method of con- 
tinuous variations has been completed in a general manner. 
It is the first time the displacement equations have been 
derived on a sufficiently realistic basis that they can be 
checked against experimental data. For the first time, the 
relationships between the equilibrium concentrations and 
the general features of the continuous variations curves 
are presented in a general fashion so that the futility of 
attempting to use this method to derive successive stability 
constants is clearly shown. 





PART II. A STUDY OF THE METHOD 
OF CONTINUOUS VARIATIONS 
FOR MIXED LIGAND SYSTEMS 


In part II, the use of the method of continuous varia- 
tions with mixed ligand complexes has been examined from 
both an experimental and a theoretical point of view. The 
displacements of the maxima in the Y function have been 
shown to depend upon the relative stabilities of the simple 
complexes in such systems. For amphiprotic ligands, the 
displacements are also dependent upon the pH. A qualita- 
tive comparison of the theoretically predicted displace- 
ments and the experimental displacements for five mixed 
ligand systems were made and the results are in reason- 
ably good accord. 


PART III. THE USE OF THE 
RELAXATION METHOD IN THE COMPUTATION 
OF SUCCESSIVE COMPLEXITY CONSTANTS 


In part III, the relaxation method was applied to the 
calculation of successive stability constants in conjunction 
with data from the most commonly used experimental 
methods. The results obtained are in good agreement with 
those obtained by other methods. The advantages and dis- 
advantages of the relaxation method for computing succes- 
sive stability constants are discussed and compared with 
graphical methods and determinants. 
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SYNTHESIS OF N-LIPOYL AMINO ACIDS 
AND PEPTIDES 


(Order No. 61-4733) 


William Thomas Brady, Ph.D. 
The University of Texas, 1960 

Supervisor: Professor Lester J. Reed 

Previous investigations in this laboratory indicated that 
in its functional form lipoic acid is bound to protein in 
covalent linkage through its carboxyl group. Furthermore, 
it appeared likely that the lipoyl moiety was attached to a 
basic group. Consideration of the probable basic groups in 
proteins pointed to the € -amino group of lysine as a likely 
possibility. In view of these considerations the synthesis 
of € -N-(DL-lipoyl)-L-lysine was undertaken. Since lipoic 
acid is a relatively labile and expensive compound, the 
synthesis of N-lipoyl monoamino acids, e.g., DL-lipoyl- 
glycine, was investigated first. It was anticipated that the 
information thus obtained could be applied to the synthesis 
of the lysine derivative. Also, the N-lipoyl amino acids 
would be useful substrates for study of the specificity of 
lipoyl-X hydrolase, an enzyme which releases lipoic acid 
from the protein-bound form. 

A satisfactory synthesis of N-lipoyl monoamino acids 
was devised, which consisted in converting DL-lipoic acid 
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to DL-lipoic-isobutyl carbonic anhydride, followed by re- 
action of the mixed anhydride with the sodium salt of the 
amino acid. DL-Lipoylglycine, DL-lipoyl-L-alanine, DL- 
lipoyl- B-alanine, DL-lipoyl-L- -phenylalanine, DL-lipoyl- 
glycylglycine and DL- lipoylglycinamide were synthesized 
by this procedure. ¢€- N-(DL- Lipoyl)-L-lysine was synthe- 
sized by a similar method, i.e., by reaction of DL-lipoic- 
isobutyl carbonic anhydride with the copper-chelate com- 
plex of L-lysine. Difficulty was experienced in isolation 
of the lysine derivative due to a tendency of the lipoyl 
moiety to polymerize. This difficulty was overcome when 
it was observed that the polymer could be depolymerized 
by heating it with dilute sodium hydroxide. Depolymeriza- 
tion under alkaline conditions apparently involves an intra- 
molecular nucleophilic displacement reaction of mercap- 
tide ion with disulfide linkages. 

As described in detail elsewhere (H. Nawa, W.T. Brady, 
M. Koike and L. J. Reed, J. Am. Chem. Soc., 82, 896 
(1960)), synthetic e-N-(DL-lipoyl)-L-lysine was used to 
establish the structure of a ninhydrin-positive, radioactive 
conjugate isolated from partial hydrolysates of oxidized 
pyruvate and a-keto-glutarate dehydrogenation complexes 
of Escherichia coli. The conjugate was identified as e -N- 
(6,8-disulfod6ctanoyl)-L-lysine. 

Several derivatives of € -N- (DL-lipoyl)- L-lysine, in- 
cluding € -N-(DL-dihydrolipoyl)- L-lysine, e - -N- (DL-lipoyl)- 
a-N-acetyl-L-lysine, ¢ -N- (DL- dihydrolipoyl)-a-N-acetyl- 
L-lysine, and €-N- (DL- lipoyl)-a-N-acetyl- L-lysinamide, 
were synthesized for study of the substrate s specificity of 
lipoyl-X hydrolase. 

The synthesis of € -N-(DL-6,8-disulfodctanoyl)-a-N- 
(L-aspartyl)-L-lysine was undertaken to provide an au- 
thentic sample for comparison with a radioactive 6,8-di- 
sulfodctanoylpeptide isolated from a partial hydrolysate of 
the oxidized E. coli pyruvate dehydrogenation complex. 
The synthesis of the peptide was accomplished by starting 
with DL-6,8-dibenzylmercaptodctanoic acid and proceeding 
through e€- N- (DL-6,8-dibenzylmercaptodéctanoyl)-L-lysine, 
€-N-(DL-6,8- dibenzylmercapto3ctanoyl)- a-N-(trifluoro- 
acetyl-L- aspartyl)- L-lysine, € -N-(DL-6,8-dibenzylmer- 
captodctanoyl-a-N- (L- aspartyl)-L- lysine, and € -N-(DL- 
dihydrolipoyl)- a-N-(L- aspartyl)-L-lysine. The reaction 
of N-trifluoroaspartic anhydride with ¢-N- (DL-6,8-di- 
benzylmercaptoGctanoyl)- L-lysine produced both the a- 
and f-aspartyl isomers. Separation of the two isomers 
was accomplished by fractional crystallization from meth- 
anol. Microfilm $2.75; Xerox $3.00. 53 pages. 





REACTIONS OF DIAZO COMPOUNDS 
WITH NITROOLEFINS 


(Order No. 61-3696) 
Henry Green Braxton, Jr., Ph.D. 
University of Minnesota, 1960 


Adviser: William E. Parham 


1. It has been shown, by radioactive tracer studies, 
that diphenyldiazomethane adds to 1-C™ -1-nitropropene-1 
(R = CHs) to give 3-methyl-4-C “ -4-nitro-5,5-diphenyl- 
pyrazoline (III). 





RCH=C*HNO, + (Cg Hs) 2CNo2 a 
I II N (CeHs)2 


Ma? 
III 


This means the diazonitrogen atom becomes attached to 
the B-carbon atom of the nitroolefin which is opposite to 
the orientation generally observed for additions involving 
diazomethane or monosubstituted diazocompounds. This 
reverse addition has been attributed to both electronic and 
steric effects. The preparation of the 1-C*-1-nitropro- 
pene-1 (I) is also discussed. 


2. The 3-methyl-4,5-diphenylpyrazole (IV) obtained 
from the acid decomposition of the pyrazoline (III, R = 
CHs) must be formed by a single-step migration of the 
phenyl group with loss of the elements of nitrous acid. 


+ 
RCH——C*H RC——C*C, H, 
roa | \ | 

CC,H, 


oa x C,H, |—> N 


Aw CeHs \n 
7 H 
IV 








3. The thermal decomposition of nitropyrazolines, 
formed from nitroolefins of the type RCH=CHNO, and 
diphenyldiazomethane, to nitrocyclopropanes has been 
shown not to be a function of the orientation of the adduct, 
but to be a function of the R group. When R was an aro- 
matic compound (phenyl), the product of the decomposition 
was not a nitrocyclopropane, but a ketone and radical 
dimers. When R was an aliphatic compound (ethyl and 
methyl), the nitrocyclopropanes were found to be the major 
product of the thermal decomposition. 


4. Nitroethylene reacts with diphenyldiazomethane in 
cold petroleum ether to form 1-nitro-2,2-diphenylcyclo- 
propane. This new compound is the only case known where 
diphenyldiazomethane fails to yield the intermediate pyra- 
zoline. 


5. The reduction of substituted nitrocyclopropanes with 
hydrogen at low pressure and in the presence of Raney 
nickel has been found to reduce both the nitro group and 
the cyclopropyl ring. Reduction of nitrocyclopropanes with 
hydrogen in the presence of a platinum catalyst and by 
chemical reduction with iron and ammonia chloride has 
been shown to be of little value in the preparation of amino- 
cyclopropanes. 


6. A few studies concerning the reactions of a,B-un- 
saturated sulfones and diazocompounds are described. 
Microfilm $2.75; Xerox $4.00. 74 pages. 
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BOREPIN 
(Order No. 61-5895) 


Gottfried Brieger, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Eugene E. van Tamelen 


According to Htickel’s “2+4n” pi electron rule, the 
borepin system I should exhibit aromatic properties. Con- 
sequently the synthesis of representatives I, II, III of this 
system was undertaken. 


I= Borepin I= 3-Benzborepin III = Dibenz/b.f. }borepin 

The dibenz[b.f.}borepin was synthesized from the known 
10,11-dihydrodibenz[b.f.}borepinic anhydride by bromina- 
tion with N-bromosuccinimide, followed by dehydrohalo- 
genation with methanolic sodium methoxide. Reduction 
was accomplished with lithium aluminum hydride to give 
the pyridine derivative of II. 

A number of unsuccessful synthetic attempts are re- 
corded for the 3-benzborepin system II, including the hy- 
droboration of o-diethinylbenzene, the hydroboration, as 
well as the reaction with sodium borohydride, of o-a-bro- 
movinyl, ethinylbenzene, and the reaction of o-bis(f- 
chlorovinyl)benzene with n-butyl-lithium petroleum ether 
followed by reaction with butyl borate [(n-BuO);B]. The 
reaction of o-a-bromovinyl, trans-8'-bromovinylbenzene 
with sodium borohydride in diglyme produced the boron 
heterocycle IV after treatment with ethanolamine. Finally, 
the reaction of o-bis-(8-bromoethyl)benzene with sodium 
and butyl borate in refluxing ether gave what is believed to 
be impure B-butoxy-2,3,6,7-tetrahydro 3-benzborepin. 


BOSCH . 
NH.CH, 


IV 


In the pursuit of the simplest system I, the reaction of 
the bis-Grignard reagent of 1,6-dibromohexadiene-1,5 with 
butyl borate was investigated, affording only an open-chain 
boronic ester, CH2=CHCH2CH2CH=CHB(OBu)2. Partial 
hydroboration of diallyl, followed by methanolysis, gave 
the B-methoxy hexahydroborepin. This was brominated 
under free radical conditions, but on subsequent treatment 
with base gave no a,f-unsaturated boron compound. B-but- 
oxy-2,3,6,7-tetrahydroborepin was prepared from 1-bromo- 
6-chloro cis-hexene-3 with lithium and butyl borate. Some 
of the trans diadduct was also obtained. A final investiga- 
tion included the addition of mercuric chloride to diprop- 
argyl, and the displacement of the mercury in the bis- 
adduct with boron trichloride in benzene, followed by 





ethanolysis, to give the B-ethoxy-3,6-dichloro-4,5-di- 
hydroborepin. Preliminary investigations on its dehydro- 
genation were undertaken. 

Microfilm $2.75; Xerox $3.80. 68 pages. 


I. THE DECOMPOSITION OF 
CYCLOPROPANEACETYL PEROXIDE. 
II. THE DECOMPOSITION OF 
SOME t-BUTYL PERESTERS 
DERIVED FROM ALICYCLIC ACIDS. 


(Order No. 61-4942) 


Romeo A. Cipriani, Ph.D. 
Michigan State University, 1961 


The purpose of this investigation was two-fold: to ob- 
tain more information about the decomposition of cyclo- 
propaneacetyl peroxide and to study the decomposition of 
t-butyl peresters of cycloalkanecarboxylic acids. In con- 
nection with the work on cyclopropaneacetyl peroxide, it 
was necessary to develop a reliable method for the prepa- 
ration of cyclopropaneacetic acid in quantity. 

A two-step procedure for the preparation of cyclo- 
propaneacetic acid was developed. Cyclopropyl chloride 
was converted to cyclopropyllithium using lithium sand in 
ether and was then treated with ethylene oxide to produce 
B-cyclopropylethanol in 66% yield. Alternatively cyclo- 
propylmagnesium chloride, prepared from cyclopropyl 
chloride and magnesium in tetrahydrofuran and entrained 
with benzyl bromide, when treated with ethylene oxide 
produced this alcohol; however, the procedure was length- 
ier and the yield somewhat lower (42%). Oxidation of 
B-cyclopropylethanol with sulfuric acid-chromium trioxide 
in aqueous acetone provided cyclopropaneacetic acid in 
57% yield. 

The decomposition of cyclopropaneacetyl peroxide in 
carbon tetrachloride at various temperatures and concen- 
trations was found to follow first-order kinetics. The 
principal products of the reaction were carbon dioxide and 
an ester, probably cyclopropylcarbinyl cyclopropaneace- 
tate, along with lesser amounts of cyclopropaneacetic acid 
and a substance of undetermined structure derived from 
the alkyl part of the peroxide. Phosgene and hexachloro- 
ethane were also produced, but in undetermined quantities. 
Whereas the carboxyl group was quantitatively accounted 
for, only three-fourths of the alkyl portion was detected. 

The rate of decomposition of cyclopropaneacetyl perox- 
ide was unaffected by the presence of either acetic or tri- 
methylacetic acid. However, trichloroacetic acid acceler- 
ated the decomposition, the rate increase being proportional 
to the concentration of acid. A similar, though not quite so 
large, effect was obtained in the case of cyclohexaneacetyl 
peroxide. Accompanying a decrease in yield of carbon 
dioxide was the appearance of an ester of trichloroacetic 
acid, the nature of the alkyl group not determined. An ac- 
celerated decomposition was also noted in the presence of 
pyridine, but here a comparable effect was obtained with 
cyclohexaneacetyl peroxide. The implication of these re- 
sults on the mechanism of decomposition of cyclopropane- 
acetyl peroxide is discussed. 

The decomposition rates of t-butyl peresters of cyclo- 
propanecarboxylic acid and cyclohexanecarboxylic acid 
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were measured in carbon tetrachloride. At 110°, t-butyl 
cyclohexanepercarboxylate decomposed three times fasier 
than t-butyl cyclopropanepercarboxylate; extrapolated to 
70°, the difference is a factor of five. The corresponding 
rate difference for the acyl peroxides at 70° is about 140. 
The enthalpies of activation, AH*, for the reactions were 
28.7 and 30.7 kcal./mole respectively, a somewhat smaller 
difference than in acyl peroxides. The results are con- 
sistent with some carbon-carbon bond stretching in the 
transition state leading to decomposition of the t-butyl 
peresters. Microfilm $2.75; Xerox $6.00. 124 pages. 


PART I. THE HYDROLYSIS OF 
SOME BICYCLIC ENOL ACETATES. 
PART II. THE CHLORINOLYSIS OF 

SOME OPTICALLY ACTIVE SULFIDES. 


(Order No. 61-4575) 


Robert Eugene Diehl, Ph.D. 
University of Delaware, 1961 


Supervisor: Harold Kwart 


Part I — The Hydrolysis of Some Bicyclic Enol Acetates. 


The hydrolysis of norbornane-2-carboxaldehyde enol 
acetate, in theory, could have produced either an endo or 
an exo aldehyde. Proof has been obtained that the initial 
product of the alkaline hydrolysis of norbornane-2-carbox- 
aldehyde enol acetate was norbornane-2-endo carboxalde- 
hyde. The aldehyde however, was unstable in the basic 
medium and could not be isolated. It rearranged to the 
thermodynamically more stable exo aldehyde. The struc- 
ture of the unstable endo aldehyde was inferred by carrying 
out the hydrolysis in the presence of sodium borohydride. 
In this way, the unstable norbornane-2-endo carboxalde- 
hyde was reduced as soon as it formed. The product iso- 
lated under these conditions was norbornane-2-endo meth- 
ylol, which must have come from the endo aldehyde. The 
equilibrium product of hydrolysis, the exo aldehyde, was 
identified by reducing it with lithium aluminum hydride. 
The product, the exo alcohol was converted to a p-nitro- 
benzoate and gave no depression when mixed with an au- 
thentic sample of norbornane-2-exo methylol p-nitro- 
benzoate. 

The alkaline hydrolysis of 2,2-dimethylnorbornane-3- 
carboxaldehyde enol acetate produced 2,2-dimethylnor- 
bornane-3-endo carboxaldehyde. The structural proof was 
obtained by reducing it to the known 2,2-dimethylnorbor- 
nane-3-endo methylol. However, when the hydrolysis was 
carried out in the presence of sodium borohydride the 
alcohol isolated had the exo configuration. The p-nitro- 
benzoate of the alcohol gave no depression when mixed 
with an authentic sample. This would indicate that in the 
hydrolysis, the exo aldehyde was formed first but it iso- 
merized to the endo aldehyde. 


Part II — The Chlorinolysis of Some Optically Active 
Sulfides. 


The cleavage of the carbon sulfur bond by chlorine has 
been studied in polar and non-polar solvents. Two mixed 





optically active thioethers were utilized in this study. They 
were a-methylphenethyl phenyl sulfide (I) and a-ethylbénzyl 
phenyl! sulfide (II). The solvents chosen to carry out the 
reaction were carbon tetrachloride and acetic acid, which 
contained a small amount of water. The reactions were 
first carried out with inactive sulfides in order to find the 
experimental conditions necessary for cleavage. The ex- 
tent of cleavage was determined by the yield of benzene- 
sulfonamide and varied from 86% to 91%. The chlorinoly- 
sis of a-methylphenethyl phenyl! sulfide (I) in acetic acid- 
water produced a 22-29% yield of B-chloropropylbenzene 
(VIII). The major product of the cleavage was a poly- 
halogenated derivative of benzylmethylcarbinyl acetate. 
However, none of the chlorine of the ester was found on the 
benzene ring. The cleavage of a-ethylbenzyl phenyl! sulfide 
(II) was carried out successfully in both carbon tetrachlo- 
ride and acetic acid. Chlorinolysis in carbon tetrachloride 
at 10°C produced an 83% yield of a-chloropropylbenzene 
(VII). When the reaction was carried out in acetic acid, 
the yield of a-chloropropylbenzene (VII) was 60%. 

The results with optically active materials indicate 
that in both examples the reaction proceeds with inversion. 
The chlorinolysis of optically active a-methylphenethyl 
phenyl sulfide (I) in acetic acid proceeds with over-all 
inversion and ca. 87% retention of optical purity. The 
same reaction when carried out with a-ethylbenzyl phenyl 
sulfide (II) proceeds with 45% retention of optical purity 
and the sign of the chloride indicates the reaction pro- 
ceeded with inversion. The chlorinolysis in carbon tetra- 
chloride was only successful with a-ethylbenzyl phenyl 
sulfide. The results with this sulfide indicated that the 
reaction proceeded with inversion. The chloride isolated 
from the reaction indicated that the reaction proceeded 
with 45% retention of optical purity. The above results in- 
dicate that the cleavage of the carbon sulfur bond in the 
sulfides under study proceeded by an Sn? mechanism. 
There appears to be little evidence for neighboring group 
participation. 
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A STUDY OF THE ACIDITY (H)) 
AND OF SOME REACTION MECHANISMS 
IN POLYPHOSPHORIC ACID 
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During the last eleven years polyphosphoric acid (PPA) 
has become a popular reagent in synthetic organic chem- 
istry. This work inquires into the nature of its success as 
a reaction medium. 

The acidity function (H,) for PPA has been redeter- 
mined in the range 62-86% P.O, content.’ Contrary toa 
previous report,” no maximum is found in the curve -Ho 
versus P,O; content. The new H, values decrease from 
-4.1 at 65.0% PPA to -7.1 in 85.7% PPA ina smooth, 
continuous manner. The acidity scale does not strictly 
obey all the requisites in the Hammett derivation of the 
acidity function, and, consequently, it is called an apparent 
acidity function. 
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The kinetics of the cyclization of o-benzoylbenzoic acid 
to anthraquinone, 0-(p-chlorobenzoyl)-benzoic acid to 
2-chloroanthraquinone, o-(p-toluyl)-benzoic acid to 2- 
methylanthraquinone, and o-phenoxybenzoic acid to xan- 
thone are reported. All four of the reactions follow first 
order kinetics, and the rate constants are recorded in 
Table 1. 


TABLE 1 


SUMMARY OF RATE CONSTANTS* 
FOR INTRAMOLECULAR ACYLATIONS IN PPA 


. b b b b 
p.o, Pera- 0-BBA o-(p-C1B)-BA’ o-(p-T)-BA o0-PBA 
a”? ture 


85.48 80° 0.228 0.00248 -- 
44° os 1.66 
25° -- 


80° 0.00528 
70° 
60° 
44° 
35° 
23° 


81.6 80° 

79.6 80° 

78.6 44° 

76.6 80° 0.0557 

75.0 80° -- 

74.2 80° 0.0110 0.0 








(a) First order rate constants expressed in hours” *. 


(b) o-BBA, o-benzoylbenzoic acid; o-(p-C1B)-BA, 
o-(p-chlorobenzoyl)-benzoic acid; o-(p-T)-BA, o-(p- 
toluyl)-benzoic acid; o-PBA, o-phenoxybenzoic acid. 


The rate constants of the three o-aroylbenzoic acids go 
through maxima in the range 79-82% PPA while the rate 
constants for o-phenoxybenzoic acid do not. The maxima 
for the o-aroylbenzoic acids are interpreted to be the re- 
sult of the incursion of the stable intermediate I in the 
reaction path as the PPA concentration is increased. On 
the other hand, a cyclic carbonium ion of the same type 
cannot form from o-phenoxybenzoic acid. 


.9—C=0 Q C=O . C=O 
C 

ct oe od 
I I 


II 
X = -H, -Cl, -CH, 


A mechanism of reaction is proposed for all four com- 
pounds in which the attack of the open chain acylium ion 

II or II on the aromatic ring in a typical electrophilic sub- 
stitution is the rate-determining step. As the P,O, con- 
tent of the PPA is increased from 72 to 86%, the concen- 
tration of the acylium ion II or III is increased relative to 
the concentration of the free acid; consequently the rate 





of the cyclization of II or III is increased. However, in the 
case of o-aroylbenzoic acids, the cyclic carbonium ion I, 
becomes more and more stable in the region above 81% 
P20; content, and the equilibrium between I and II shifts 
towardI. The resulting decrease in the concentration of 
the reactive intermediate II causes the reaction rate to 
decrease. Therefore the observed behavior may be ra- 
tionalized on the basis of changes in concentration of the 
reactive intermediates II and III owing to medium effects 
on the ions I, II, and II. 

To outward appearances, PPA is very similar to sul- 
furic acid as a medium in the above reactions—they both 
furnish the “dehydrating power.” However, the mecha- 
nisms of dehydrations are undoubtedly different in the two 
cases. An interesting comparison between the two media 
is furnished by the equilibrium between o-benzoylbenzoic 
acid and the cyclic carbonium ion I, dehydration product of 
the free acid. For this particular indicator, the dehydrat- 
ing power of PPA of about 82% P.O; content is the same 
as 100% H2SO., yet the acidity of PPA at this point is al- 
most three thousand times less than that of sulfuric acid. 
It is suggested that this particular combination of acidity 
and dehydrating power is responsible for the success of 
the Lossen rearrangement in PPA, while the reaction does 
not take place in sulfuric acid. Also this combination of 
properties is certainly the reason organic chemists have 
considered PPA as a mild dehydrating agent in the past. 


1. R.G. Downing and D. E. Pearson, J. Am. Chem. 
Soc., 83, 1718 (1961). eerey 
2. A. I. Gel’bshtein, G. G. Shcheglovaand M.I. Temkin, 
Doklady Akad. Nauk, S.S.S.R., 107, 108 (1956). 
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THE INTERACTION OF 
ALKYL 2-NAPHTHYL KETONES 
WITH ISATIN 
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Ronald Duane Garrett, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. H.R. Henze 


Recently, Buu-Hoi and Cagniant stated that ketones of 
type RCO(CH.),CH;, in which R= 2-naphthyl and n is 
greater than two, will not undergo condensation with isatin 
in the alkaline-alcoholic-aqueous medium of the Pfitzinger 
reaction. 

In this investigation, not only has n-butyl 2-naphthyl 
ketone been successfully condensed with isatin, but the 
homologous series of 3-(n-alkyl)-2-(2-naphthyl)cinchoninic 
acids has been extended through the 3-hendecyl member. 
Thus, the generalization postulated by Buu-Hoi and Cag- 
niant has been invalidated. In addition, picrates of nine 
new 3-alkyl-2-(2-naphthyl)quinolines were prepared from 
the quinolines obtained by decarboxylation of the corre- 
sponding cinchoninic acids. 

The ketones utilized in this investigation were pre- 
pared by the interaction of the appropriate dialkylcadmium 
reagent with 2-naphthoyl chloride. The preparation of 
a hydantoin derivative of each ketone, through use of 
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N,N-dimethyl formamide as solvent for reaction, proved 
the presence of “normal” carbonyl activity. 
Microfilm $2.75; Xerox $4.20. 77 pages. 


THE ACTION OF SODIUM AMIDE 
AND OTHER BASES ON BENZYL TYPE 
QUATERNARY AMMONIUM SALTS 


(Order No. Mic 61-1568) 


Edmund Jeremiah Gaughan, Ph.D. 
Fordham University, 1961 


Mentor: Douglas J. Hennessy, Ph.D. 


In 1951 Kantor and Hauser reported that benzyltri- 
methylammonium iodide treated with sodium amide in 
liquid ammonia, rearranged to o-methylbenzyldimethyl- 
amine. The mechanism proposed for this reaction involved 
carbanion formation on a methyl carbon followed by nucleo- 
philic attack on the ring at the ortho position. 

These workers also reacted dibenzyldimethylammonium 
iodide with sodium amide in liquid ammonia. This reac- 
tion proceeded through carbanion formation on a benzyl 
carbon followed by ortho attack on the ring to produce 
o-methylbenzhydryldimethylamine. 

In the present investigation the reactions of para and 
meta xylyltrimethylammonium bromides and 2,5-dimethyl- 
benzyltrimethylammonium chloride and the three isomeric 
chloro, fluoro and methoxybenzyltrimethylammonium hal- 
ides with sodium amide in liquid ammonia were studied 
with a view to determining the effects of ring substituents 
on the course of the reaction. 

In order to investigate the effects of varying the groups 
on the quaternary nitrogen atom, benzyldimethylphenyl- 
ammonium chloride, benzylethylmethylphenylammonium 
bromide, dibenzylmethylphenylammonium bromide and 
p-tolylbenzyldimethylammonium bromide were treated 
with sodium amide in liquid ammonia. 

All the above mentioned para and ortho substituted 
benzyltrimethylammonium halides underwent the rear- 
rangement giving the corresponding substituted ortho 
methylbenzyldimethylamines in varying yields. In the case 
of the meta substituted compounds, the rearrangement took 
place, at least principally, away from the substituent ex- 
cept in the case of the 2,5-dimethylbenzyl compound where 
this position was blocked. 

Benzyldimethylphenylammonium chloride was found to 
undergo the rearrangement yielding N,o-dimethyl-N- 
phenylbenzylamine. On the other hand with benzylethyl- 
methylphenylammonium bromide, f-elimination took place 
giving benzylmethylaniline. 

From the reaction of dibenzylmethylphenylammonium 
bromide with sodium amide, stilbene and methylaniline 
together with an unidentified high boiling tertiary amine 
were isolated. These products suggest the following intra- 
molecular mechanism. (See diagram). 

p-Tolylbenzyldimethylammonium bromide rearranged 
to N,N,2,4'- and N,N,2,5-tetramethylbenzhydrylamines, 
the products expected from carbanion formation at either 
benzyl carbon. 

To explore further the scope of the ortho substitution 
rearrangement 1- and 2-menaphthyltrimethylammonium 
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halides were prepared and reacted with sodium amide is 
liquid ammonia. Both these compounds underwent the re- 
arrangement normally, yielding 1-methyl-2-dimethyl- 
aminomethylnaphthalene and 1-dimethylaminomethyl-2- 
methylnaphthalene respectively. 

The above rearrangements proceeded with conversions 
of from 12 to 89%, the ortho chlorobenzyl compound giving 
the poorest. In most cases, where the conversion of re- 
arranged product was low, considerable amounts of unre- 
acted quaternary salt were recovered. 

In addition to the reactions with sodium amide, the 
isomeric chlorobenzyltrimethylammonium and menaphthyl- 
trimethylammonium salts were treated with sodium meth- 
oxide in methanol and potassium tert-butoxide in tert- 
butanol. In all these cases the usual displacement reaction 
was observed on both benzyl and methyl carbons giving rise 
to a tertiary amine and an ether. However, it was observed 
that because of its greater steric requirements, the tert- 
butoxide ion showed more tendency to attack a methyl car- 
bon while the methoxide preferentially made its attack on 
a benzyl carbon. With the two menaphthyl compounds, the 
corresponding dimenaphthyl ethers were also obtained in 
the reaction with tert-butoxide. 

The infrared spectra of all the substituted dimethyl- 
benzylamines obtained in this investigation were recorded 
and a moderate to strong band in the range 837 to 853 
cm.", characteristic of dimethylbenzylamines, was ob- 
served. Microfilm $2.75; Xerox $7.60. 161 pages. 
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I. REACTIONS OF COMPOUNDS CONTAINING 
CARBONYL FUNCTIONS OVER ALUMINA. 
II. THE SYNTHESIS OF 
BRANCHED POLYPHENYLS. 


(Order No. 61-5398) 


Robert Burton Isaacson, Ph.D. 
University of Maryland, 1961 


Supervisor: Professor G. Forrest Woods 


Two investigations are reported inthis thesis: (1) a study 
of the reactions at elevated temperatures, over alumina, 
of a variety of compounds which contain a carbonyl 
function; and (2) an extension of the synthetic methods 
for the preparation of singly- and doubly-branched 
polyphenyls. The application of the alumina-catalyzed 
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dehydration of aryl-substituted cyclohexenones for the 
synthesis of polyphenyls and halopolyphenyls is discussed 
briefly. 

An attempt was made to effect the intramolecular de- 
hydration of a number of simple carbonyl systems over 
alumina. The reactions proved to be complex. The methyl 
esters of aliphatic acids did not undergo dehydration but 
instead afforded a ketone and methanol; acetone and meth- 
anol, formed by the reaction of methyl acetate over alu- 
mina, underwent further reaction to yield hexamethyl- 
benzene. The elements of water were removed from a 
variety of ketones and aldehydes by paths involving both 
intra- and intermolecular dehydration and often these re- 
actions were competitive. Further, the alumina used in 
these reactions seemed non-specific in its catalytic ac- 
tivity, for observed were such reactions as: 


a) dehydration - (1) diethyl ketone to cis- and trans- 
1,3-pentadiene; 


(2) n-valeraldehyde to cis- and trans- 
1,3-pentadiene; 


b) condensation - (1) acetone to mesityl oxide and 
mesitylene; 


(2) propionaldehyde to mesitylene; 


c) cleavage - (1) mesityl oxide to isobutylene; 


d) dispropor- 
tionation - (1) 2-cyclohexenone or cyclohexanone 
to benzene, cyclohexene, cyclo- 
hexadiene, and phenol. 
and 
e) alkylation - (1) acetone and methanol to hexa- 


methylbenzene. 


The activity of the catalyst appeared to parallel that of 
strong acids in several of the experiments performed 
(e.g. acetophenone to 1,3,5-triphenylbenzene, acetone to 
mesitylene, and benzamide to benzonitrile). The detection 
and determination of reaction products were facilitated by 
the use of a modified vapor phase chromatography appa- 
ratus. The instrument, which was constructed in this 
Laboratory, had an operable range of -70°C to 475 C and 
allowed the study of catalytic reactions to be carried out 
in the vapor phase apparatus on a small and convenient 
scale. 

The second investigation pertained to the synthesis, 
utilizing 4' -bromo-m-terphenyl, of a series of polyphenyls 
of the general structure: 


S 
Cee 
oe 


wherein R is H, phenyl, o-xenyl, 
m-xenyl, p-xenyl and 4'-m-terphenylyl. Physical prop- 
erties were obtained and are discussed with relation to 
the concept of structural iteration as applied to the poly- 


phenyls. Microfilm $2.75; Xerox $6.00. 121 pages. 





RING EXPANSION AND ADDITION REACTIONS 
OF ISATOGENS WITH AMMONIA, 
TETRACYANOETHYLENE, AND 
OTHER UNSATURATED SYSTEMS. 
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Duane Arnold Jones, Ph.D. 
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Adviser: Wayland E. Noland 


Evidence concerning the structure and chemistry of 
the isatogens and their acid-catalyzed rearrangement 
products, the isoisatogens, has been carefully reviewed 
as a prelude to the new experimental results described 
here. 

Reduction of 2-phenylisatogen and its isomer, 2-phenyl- 
isoisatogen, has been studied in considerable detail. Lith- 
ium aluminum hydride reduction of 2-phenylisatogen (Ia), 
followed by acid hydrolysis, gave 2-phenyl-2-(2-phenyl- 
3-indolyl)-3-indolinone (II) in 49% yield, along with a small 
amount (2%) of 2-phenylindole. Similar reduction of Ia, 
but followed directly by acetylation with acetic anhydride, 
gave 3-acetoxy-1l-acetyl-2-phenylindoline (III) in 22%yield. 
Similar reduction of 2-phenylisoisatogen (3-benzoyl-2,1- 
benzisoxazole, IV), also followed directly by acetylation, 
gave 1-(2-acetaminophenyl)-2-phenyl-1,2-ethanediol di- 
acetate (V) in 22% yield. Hydrogenation of 2-phenylisato- 
gen over Raney nickel, followed by exposure of the ethyl 
acetate solution to air, gave 2-phenyl-2-(2-phenylindox- 
ylyl)-3-indolinone (VI, in 19% yield), as previously re- 
ported [P. Ruggli, H. Zaeslin, and R. Grand, Helv. Chim. 
Acta, 21, 33 (1938)]. Also obtained in the filtrate from VI, 
though not previously reported as products, were the 
known 2-phenyl-4H-3,1-benzoxazin-4-one (VII, in 17% 
yield), N-benzoylanthranilic acid (VII, in 45% yield), and 
a compound for which the 2-(N-benzoylanthranoylamino)- 
benzil structure (IX, in 8% yield) is proposed. Similar 
hydrogenation of Ia, but followed directly by acetylation 
with acetic anhydride of the air-sensitive intermediate, 
2-phenylindoxyl (X), gave 3-acetyl-2-phenylindoxyl (XI) 
in 67% yield. The latter (XI) was also air-sensitive in 
ethyl acetate solution, giving, in 63% yield, VII, probably 
formed via an intermediate hydroperoxide (XII). Action 
of nitrous acid on XI gave unstable 3-acetyl-1-nitroso- 
2-phenylindoxyl (XIII) in 90% yield. Alkaline hydrolysis 
or XIII, formed in situ, gave VIII and an unidentified prod- 
uct. Nitrosation of X gave 9,10-phenanthrenequinone in 
3-5% yield. Similar nitrosation of VI gave VIII in 35% 
yield. 

Reaction of Ia with tetracyanoethylene in refluxing 
xylene gave, in 31-38% yield, 3,4-dihydro-2-phenyl-4- 
quinazolinone (XIVa) identical with a sample prepared in 
52% yield by the known route from anthranilic acid and 
thiobenzamide [M. M. Endicott, E. Wick, M. L. Mercury, 
and M. L. Sherrill, J. Am. Chem. Soc., 68, 1299 (1946)]. 
Hydrogenation of XIVa over Raney nickel gave the pre- 
viously unreported decahydro-2-phenyl-4-quinazolinol 
(XV) in 64% yield. An analogous reaction of methyl isato- 
gen-2-carboxylate (Ib) with tetracyanoethylene gave, in 
43% yield, a product to which the methyl 3,4-dihydro-4- 
quinazolinone-2-carboxylate structure (XIVb) is assigned 
by analogy. Formation of XIVa and XIVb suggests that 
reaction of isatogens with tetracyanoethylene may constitute 
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a general method of ring expansion to 3,4-dihydroquin- 
azolinones. 

Reaction of Ia with ammonia in an autoclave at 145° led 
to a different type of ring expansion, producing in 26% yield 
3-phenyl-4-cinnolinol 1-oxide (XVI), as shown by hydro- 
genation over Raney nickel in 45% yield to the known 3- 
phenyl-4-cinnolinol (XVII), identical with a sample pre- 
pared in 56% yield by a known route involving diazotization 
of 2-aminotolane [K. Schofield and T. Swain, J. Chem. Soc., 
2396 (1949) ]. 

Fusion of Ia with potassium cyanide produced VIII in 
7% yield, but heating I with acetonitrile or vinyl bromide 
in an autoclave at 150° for eight hours resulted in recovery 
of unchanged Ia in good yield. Addition of Ia to acrylo- 
nitrile or nitroethylene (but not to B-nitrostyrene) gave 1:1 
adducts in 30 and 36% yields, respectively, to which the 
2-cyano- (XVIIla) or 2-nitro- (XVIIIb) 4-oxo-3a-phenyl- 
2,3,3a,4-tetrahydroisoxazolo[2,3-a]indole structures are 
assigned by analogy with the structure established for the 
1:1 adduct of the cyclic nitrone, 2,2,5,5-tetramethylpyr- 
roline 1-oxide, and ethyl acrylate [G. R. Delpierre and 
M. Lamchen, Proc. Chem. Soc., 386 (1960)]. Addition of 
Ia to dimethyl acetylenedicarboxylate proceeded readily, 
but the adduct, obtained in 69% yield, was not separated 
into pure components. Methanolysis of XVIIa or XVIIIb 
in the presence of ferric hydroxide led, in 83 and 35% 
yields, respectively, to a common product to which the 
methyl (3-oxo-2-phenyl-2-indolinyl)-acetate structure 
(XIX) is assigned. Alkaline hydrolysis of XVIIa, XVIIhb, 
or XIX produced the corresponding acid of XIX, (3-oxo- 
2-pheny1-2-indolinyl)-acetic acid (XX). 

Microfilm $2.75; Xerox $7.00. 149 pages. 


THE SYNTHESIS OF SOME 
NEW HETEROCYCLIC ESTERS 
HAVING PSYCHOTOMIMETIC ACTIVITY 


(Order No. 61-5945) 


Saul Bernard Kadin, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Joseph G. Cannon 


Esters of N-methyl-3-hydroxypiperidine have been 
shown to be capable of eliciting bizarre psychic effects in 
humans as well as marked behavioral changes in animals. 
It has been proposed that a prime requisite for such psy- 
chotomimetic activity in a series of disubstituted glycolic 
acid esters of N-methyl-3-hydroxypiperidine might be the 
ability of the two rings of the glycolic acid portion of the 
ester to lie in a coplanar or nearly coplanar configuration. 

A series of 9-substituted-fluorene-9-carboxylic acid 
esters of N-methyl-3-piperidinol, in which the substituents 
were hydrogen, methyl, chlorine, methoxy, and acetoxy, 
was synthesized. In addition, N-methyl-3-piperidyl 9-hy- 
droxyfluorene-9-carboxylate methiodide and N-methyl- 
3-piperidyl A®»?-fluoreneacetate were prepared. The 
synthesis of two new disubstituted glycolic acids, cyclo- 
propyl- and cyclobutylphenylglycolic acid, and their cor- 
responding methyl esters has been reported; the acids 
were prepared by the oxidation of 1-cyclopropyl-1-phenyl- 


. 
' 





2-propyn-1-ol and of its cyclobutyl homologue with aque- 
ous, neutral potassium permanganate. 

When the psychotomimetic activity of the esters con- 
taining the fluorene moiety was compared with the activity 
of those esters containing the diphenylmethane group, the 
former were shown, in general, to be more potent. In 
addition, the presence of a hydroxyl group alpha to the 
carboxyl appeared to be necessary for maximal psycho- 
tomimetic potency. 

Microfilm $2.75; Xerox $3.00. 58 pages. 


PART I: THE STEREOCHEMISTRY OF 
THE ortho-CLAISEN REARRANGEMENT. 
PART II: SOLVOLYSIS REACTIONS 
OF cis- AND trans-2-METHYLCYCLOPENTYL 
p-TOLUENESULFONATES. 


(Order No. 61-5948) 


Walter Iwao Kimoto, Ph.D. 
The University of Wisconsin, 1961 
Supervisor: Professor Harlan L. Goering 
The rearrangement of a,y-dimethylallyl phenyl ether, 
Qp = +3.70° (1 = .5; neat), at 190-200°C resulted in the 
formation of 2-(a,y-dimethylallyl) phenol, ap = -7.50° 
(1 = .5; neat). By relating the configurations of the react- 
ant (ether) and product (phenol) it has been shown that this 
rearrangement is attended by a net “inversion” of con- 
figuration. The present result brings the ortho-Claisen 
rearrangement in accord with the stereochemistry of the 
Sni' process of allylic esters. 
cis-2-Methylcyclopentyl p-toluenesulfonate solvolyzes 
faster than trans-2-methylcyclopentyl p-toluenesulfonate 
by factors of 7, 9.5 and 8.3 in acetic acid, 80% aqueous 
ethanol and absolute ethanol, respectively. These small 
rate factors indicate that participation by the tertiary 
hydrogen in the rate determining step of the cis p-toluene- 
sulfonate is not important. The products from the solvoly- 
sis reactions of cis- and trans-2-methylcyclopentyl p- 
toluenesulfonates were analyzed by vapor phase chroma- 
tography and infrared analysis. Solvolysis of the isomeric 
p-toluenesulfonates resulted in the formation of olefins 
(mostly 1-methylcyclopentene) and substituted products. 
The latter was shown to contain 2% or less of 2-substituted 
products corresponding to retention of configuration. The 
ratios of the olefins to substituted products were shown to 
be solvent dependent. For solvolysis of the cis p-toluene- 
sulfonate the initially formed substituted products were 
95, 88 and 71 per cent rearranged in acetic acid, 80% 
aqueous ethanol and absolute ethanol, respectively. For 
the trans p-toluenesulfonate these values were 45, 33 and 
20% in the corresponding solvents, respectively. Lyate 
ions were present in the product studies so that initially 
formed products (olefins and substituted products) would 
not rearrange subsequent to their formation. The present 
results are consistent with a carbonium ion process with 
the intervention of intimate ion-pairs subsequent to ioni- 
zation. It is not clear whether rearrangement of these 
intimate ion-pairs results in the formation of an open car- 
bonium ion or a hydrogen bridged 7 complex. 
Microfilm $2.75; Xerox $5.60. 115 pages. 
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AN INVESTIGATION OF THE 
HYDROLYSIS OF A REDUCED 
4-O-METHYLGLUCURONOXYLAN 


(Order No. 61-4661) 


Samuel Christian McKee, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1961 


Adviser: E. E. Dickey 


After pre-extraction with 70% ethanol and 0.1N sodium 
hydroxide, a relatively pure 4-O-methylglucuronoxylan was 
obtained from American elm (Ulmus americana) sapwood 
sawdust by a 10% potassium hydroxide extraction. Nearly 
complete reduction of the uronic acid group to a primary 
alcohol was accomplished by treating the acetylated poly- 
mer with diborane generated in situ with sodium borohy- 
dride and boron trifluoride etherate in diglyme according 
to Smith and Stephan. [Tetrahedron Letters no 7:17-23 
(1960)]. The reduction was not accompanied by any de- 
crease in degree of polymerization of the hemicellulose. 
Graded acid hydrolysis of the deacetylated, reduced poly- 
mer indicated that a maximum yield (about 4%) of hetero- 
trisaccharide was obtained at 70°C for eight hours in 
normal sulfuric acid. Using the same conditions for hy- 
drolysis, the unreduced polymer gave about 7% of aldo- 
triouronic acid. The lower yield of hetero-trisaccharide 
was due to the acid lability of the 4-O-methylglucose 
branches on the reduced polymer (about 20% cleavage). 

Isolation of the neutral hetero-trisaccharide portion 
from the graded acid hydrolysis was accomplished by 
gradient elution from a carbon-celite column. A final 
resolution on Whatmann 3MM paper was necessary to 
separate the hetero-trisaccharide from xylotriose. Paper 
electrophoresis of the hetero-trisaccharide material gave 
two components in a ratio of about 20:1. The major com- 
ponent complexed with borate while the minor component 
did not complex to any extent. 

A new reducing neutral trisaccharide was prepared in 
a yield of 60% by a novel method utilizing a reduction of 
aldotriouronic acid with diborane gas. Complete acetyla- 
tion of the aldotriouronic acid protected the reducing group, 
while the carboxyl was easily reduced. Paper chromatog- 
raphy and paper electrophoresis revealed that the neutral 
trisaccharide, O-a-4-O-methyl-D-glucopyranosyl(1— 2)- 
O-8-D-xylopyranosyl-(1—4)-D-xylopyranose, was identi- 
cal to the major hetero-trisaccharide component obtained 
by hydrolysis of the reduced 4-O-methylglucuronoxylan. 
The identity of these two trisaccharides was established 
by comparison of the X-ray diffraction patterns, melting 
points (240-241°C) and chemical analyses of their crystal- 
line phenylosazones. The new neutral trisaccharide could 
not be crystallized in a stable form but the syrup had an 
[a]D = + 45.7 (c=6.7, water). 

Since the major hetero-trisaccharide component from 
the graded acid hydrolysis of the reduced polymer was 
similar in structure to the ubiquitous aldotriouronic acid, 
it was suggested that the inductive effect of the 4-O- 
methylglucuronoxylan carboxyl does not extend to the gly- 
cosidic linkages of the xylan chain. A hypothesis, based 
on conformational resistance, was presented to account 
for the formation of the ubiquitous aldotriouronic acid and 
the new neutral trisaccharide. 

Microfilm $2.75; Xerox $3.00. 56 pages. 








THE SWAMPING CATALYST EFFECT 
IN THE BROMINATION OF ACETOPHENONE 
AND THE DEVELOPMENT OF 
GAS CHROMATOGRAPHY ANALYSIS 
TO ESTABLISH REACTION PRODUCTS 


(Order No. 61-6270) 


James Avent Murfree, Jr., Ph.D. 
Vanderbilt University, 1961 


Supervisors: Professors Donald E. Pearson and 
Dwight C. Bardwell 


It has been demonstrated that bromination of the aceto- 
phenone-aluminum chloride complex is selective for ring 
substitution. One mole equivalent of aluminum chloride 
per mole of acetophenone is used to form the complex, 
and the bromination of the complex is carried out in the 
presence of additional aluminum chloride. These condi- 
tions give rise to what has been termed the swamping 
catalyst effect. 

For further studies of such brominations of aceto- 
phenone, it was anticipated that the use of gas chromato- 
graphic analysis would be advantageous. Gas chromato- 
graph units set up for the Radiation Research program 
were used. By calibrating the column performances with 
known compounds, it was found that both qualitative and 
quantitative analyses were feasible. By the extensive use 
of this method of analysis, it was possible to establish the 
types and amounts of principal products formed and to 
prove the absence of some which had been thought to be 
possibilities. 

Reaction of the acetophenone-aluminum chloride com- 
plex with bromine in the presence of excess aluminum 
chloride gave mainly 3-bromoacetophenone. Three di- 
bromoacetophenones were also formed and two of these 
were identified as 2,5-dibromoacetophenone and 3,4-di- 
bromoacetophenone. These results indicate that only nu- 
clear bromination occurs, that monobromination is highly 
specific with respect to substitution in the meta position, 
and that the reaction essentially goes to completion form- 
ing 3-bromoacetophenone in excellent yield. 

The rate of bromination of the acetophenone-aluminum 
chloride complex was determined semi-quantitatively in 
order that a comparison with aluminum chloride could be 
made of the effectiveness of various Lewis acids as 
swamping catalysts. Several compounds were investigated 
as to the feasibility of using them as swamping catalysts 
since, before this study was undertaken, only aluminum 
bromide and aluminum chloride, and to a lesser degree 
antimony pentachloride, had been found effective for use 
as swamping catalysts. 

Aluminum chloride, aluminum bromide, and ferric 
chloride were found to be suitable swamping catalysts for 
the reaction of acetophenone with bromine to yield 3-bro- 
moacetophenone. Aluminum bromide was found to be a 
more active catalyst than aluminum chloride, which was a 
more active catalyst than ferric chloride. 

Aluminum fluoride, aluminum iodide, titanium tetra- 
chloride, and chromic chloride were found to be ineffective 
as catalysts for the bromination of acetophenone. Alumi- 
num iodide and titanium tetrachloride formed complexes 
with acetophenone, and it is believed that chromic chloride 
and acetophenone formed a complex also. Aluminum fluo- 
ride did not form a complex with the ketone, and asa 
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result, phenacyl bromide was produced upon reaction of 
the uncomplexed ketone with bromine. 

The employment of a solvent for the bromination of 
acetophenone under swamping conditions was studied since 
previously the liquid complex has served as the reaction 
solvent. Carbon tetrachloride and tetrachloroethylene 
were used successfully as solvents. Compared with bro- 
mination in the absence of a solvent, bromination in a 
solvent is slower; but substitution is just as specific since 
3-bromoacetophenone is formed almost exclusively. Car- 
bon tetrachloride is superior to tetrachloroethylene for 
use as solvent in this reaction. 

It was shown that irradiation with ultraviolet light does 
not alter appreciably the normal course of acetophenone 
bromination under swamping conditions with aluminum 
chloride catalyst since 3-bromoacetophenone is the major 
product. 

When acetophenone was added dropwise to a mixture of 
bromine and aluminum chloride, phenacyl bromide was the 
major product; and this indicates that it is the complexed 
ketone that undergoes nuclear bromination and that the 
free ketone undergoes methyl group bromination more 
readily than complex formation with aluminum chloride. 

Acetophenone was reacted with bromine using anamount 
of aluminum chloride in slight excess of that necessary to 
complex the ketone. The results indicated that the course 
of bromination of the acetophenone-aluminum chloride 
complex is unaffected by the presence of additional cata- 
lyst; and therefore, once the ketone has been complexed, 
increasing the amount of catalyst only serves to increase 
the rate of bromination. 

Microfilm $2.75; Xerox $7.20. 154 pages. 


STEREOCHEMICAL COURSE OF 
THE CHLORINOLYSIS OF B-CHLOROSULFIDES 


(Order No. 61-4583) 


Alfred B. Piotrowski, Ph.D. 
University of Delaware, 1961 


Supervisor: Harold Kwart 


In order to extend the scope of the chlorinolysis of 
sulfides and gain further insight into the mechanism, an 
optically active B-chlorosulfide was selected for investi- 
gation. For this purpose, the preparation and partial reso- 
lution with brucine of threo-3-chloro-2-butyl-2'-nitro-4'- 
carboxyphenyl sulfide was carried out. 

The preparation of the B-chlorosulfide was commenced 
with the nitration of p-chlorobenzoic acid to the 3-nitro- 
4-chlorobenzoic acid. Treatment of the potassium salt of 
the resulting acid with a solution of sodium sulfide and 
free sulfur, led to the formation of the disulfide. Chlorina- 
tion of the resulting disulfide led to the sulfenyl chloride, 
which on reaction with cis-2-butene yielded the racemic 
B-chlorosulfide. #*, 

Partial resolution of the B-chlorosulfide with brucine 
yielded material with a significant rotation (+32.4° & 
+57.2°), for subsequent use in the chlorinolysis experi- 
ments. Purified benzene was used as the crystallizing sol- 
vent and a triangulation scheme was employed to obtain 
the partially resolved material. 





Preceding this investigation, an effort was made to 
determine the ultimate rotation of the threo-3-chloro-2- 
butyl-2'-nitro-4'-carboxyphenyl sulfide. A specific rota- 
tion of +119.9° was attained by successive recrystalliza- 
tions before all of the material was consumed. The ulti- 
mate rotation was estimated to be about +185°. 

Chlorinolysis of the partially resolved B-chlorosulfide 
in aqueous acetic acid yielded optically active dichloro- 
butanes and chloroacetate fractions. A ratio of 4.7 to 1 of 
threo to meso 2, 3-dichlorobutanes was obtained. The op- 
tically pure B-chlorosulfide yielded the threo-dichloro- 
butane which was at least 88% racemic, and the racemic 
dichloride amounted to 73% of the total (meso and threo) 
dichloride content. 

Chlorinolysis of the partially resolved 8-chlorosulfide 
was also carried out in dry chloroform. The optical ac- 
tivity of the threo-dichlorobutane was found to be 3.8 times 
as great for a given rotation of starting sulfide when the 
reaction was carried out in chloroform, as for the reaction 
in aqueous acetic acid. The threo-dichlorobutane which 
was derived from optically pure sulfide was 56% race- 
mized. 

A 4.7 to 1 ratio of the threo to meso dichlorobutane as 
well as a 73% content of racemic 2, 3-dichlorobutane (of 
total dichloride content) suggests that the major portion of 
the chlorinolysis reaction proceeded through a cyclic chlo- 
ronium intermediate. 

From the large number of products actually formed in 
the chlorinolysis of the active B-chlorosulfide, it seems 
likely that CH, and H bridging has also occurred. This 
in turn indicates that the driving force is not derived from 
the assistance (anchimeric) provided by the participation 
of the neighboring groups, but rather from the properties 
of the leaving groups that promote ionization of the C-S 
bond. Microfilm $2.75; Xerox $4.20. 79 pages. 








STUDIES IN THE CHEMISTRY OF 
FORMYL(AND KETO)-PYRIDINIUM OXIMES 
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Supervisor: William A. Mosher 


The synthesis and structure of formyl-1-methylpyri- 
dinium iodide syn and anti “oximes” referred to in the 
literature as A and B series respectively, were examined 
in detail. The reactions of 2-formyl-1-methylpyridinium 
iodide with hydrazine and phenylhydrazine were found to 
give compounds comparable in physical and chemical prop- 
erties to the A series. It is shown that the A series type 
compounds are carbinolamine intermediates in the forma- 
tion of oximes or hydrazones. 

A number of geometrically isomeric 2(3 and 4)-ben- 
zoylpyridinium oximes as well as isomeric 4-formyl-1- 
methylpyridinium iodide oximes were prepared by alkyla- 
tion of the appropriate pyridine compound. 

Configurations were assigned to phenyl 3(and 4)-pyridyl 
ketoximes on the basis of the Beckmann rearrangement. 
Isonicotinaldehyde oximes and their methiodides were as- 
signed configurations on the basis of an interpretation of 
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nuclear magnetic resonance spectra. The ultraviolet ab- 
sorption characteristics of a number of the oximes synthe- 
sized are presented. It was concluded that of a pair of 
isomeric formyl (or phenyl ketone) pyridine (or pyridin- 
ium) oximes, the compound with the stronger long wave 
length band of maximum absorption in aqueous alkali is 
the syn-aldoxime or syn-phenyl ketoxime (anti relationship 
to the pyridine moiety). 

The properties of geometrically isomeric formyl] (and 
keto)-pyridinium oximes are discussed. A summary of 
the reactivation of isopropyl methylphosphonylated eel 
acetylcholinesterase by representative compounds synthe- 
sized is given. It was found that irrespective of configura- 
tion the oxime with a lower pKa in a geometrically iso- 
meric pair is more efficient as a reactivator of inhibited 
acetylcholinesterase. 

The reaction of methyl iodide with 6-methylpicolin- 
aldehyde oxime was studied. It was found that the major 
reaction occurs at the nitrogen atom of the oxime function. 
A suitable synthesis of 1,6-dimethyl-2-formylpyridinium 
iodide oxime was accomplished by a route involving con- 
version of 6-methylpicolinaldehyde to the acetal, methyla- 
tion and hydrolysis to 1, 6-dimethyl-2-formylpyridinium 
iodide, followed by reaction with hydroxylamine. 

Microfilm $2.75; Xerox $4.00. 71 pages. 


ISOTOPE EFFECTS IN THE OXIDATION OF 
CARBON-14- AND TRITIUM-LABELED 
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Lorna Joan Tregoning Sniegoski, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. Horace S. Isbell 


A study has been made of isotope effects in the oxida- 
tion by Acetobacter suboxydans of all possible D-mannitols 
position-labeled with carbon-14 or tritium to the corre- 
sponding labeled D-fructoses. D-Mannitol possesses two 
identical oxidation sites that are sterically suitable for 
attack by A. suboxydans. In the oxidation of a position- 
labeled D-mannitol, the bacteria can attack either the 
labeled or unlabeled end of the molecule, and the dispro- 
portionation of the label in the resulting D-fructose is a 
measure of the isotope effect in the bacterial oxidation. 

In the oxidation of D-mannitol-1-C™ and D-mannitol- 
3-C* , no isotope effect was found, but in the oxidation of 
D-mannitol-2-C™“ , where the isotopic label is at the site 
of the oxidation, a small but definite isotope effect oc- 
curred. The distribution of carbon-14 at positions two and 
five of D-fructose-2,5-C™ was in the ratio of 48:52. 

With D-mannitol-1-t, as with D-mannitol-1-C™ , no 
isotope effect was observed, but with D-mannitol-2-t, 
where oxidation must remove a tritium atom if attack oc- 
curs at carbon two, there is a strikingly large isotope ef- 
fect. The D-fructose-5-t produced in the oxidation con- 
tained 81.6% of the activity of the D-mannitol-2-t. The 
results with D-mannitol-3-t were not entirely conclusive, 
but they indicated that there may be a small isotope effect 
in this case. 

Many syntheses were necessary in order to obtain the 
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required position-labeled D-mannitols. The D-mannitol- 
3-C* was synthesized by a series of three consecutive 
cyanohydrin reactions, the first with cyanide-C™ , begin- 
ning with 2,3-O-isopropylidene-D-glycerose. By reduction 
of 2,3:5,6-di-O-isopropylidene-D-mannose and D-fructose 
with lithium borohydride-t, D-mannitol-1-t and D-man- 
nitol-2-t, respectively, were prepared. D-Mannitol-3-t 
was obtained by application of the cyanohydrin method to 
D-arabinose-2-t. In the preparation of D-arabinose-2-t, 
D-erythro-pentulonic acid was reduced with lithium boro- 
hydride-t to yield D-arabonic-2-t acid, which was lac- 
tonized and reduced with sodium amalgam. 

Schemes of analysis were developed for the determina- 
tion of the isotopic distribution in the labeled D-fructoses. 
The determinations were based on the preparation and 
analysis of crystalline derivatives of the entire molecule 
and of oxidation products containing parts of the molecule. 
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THE SWAMPING CATALYST EFFECT. 
THE HALOGENATION OF ANILINES AND 
ACID DERIVATIVES AND THE ALKYLATION 
OF ACETOPHENONE. 


(Order No. 61-6271) 


Brian Robert Suthers, Ph.D. 
Vanderbilt University, 1961 


Supervisor: Professor D. E. Pearson 


The swamping catalyst effect, the electrophilic substi- 
tution of aromatic compounds in the presence of a large 
excess of aluminum chloride, was extended to the halo- 
genation of anilines. Initial studies with the aniline-alumi- 
num chloride system were undertaken to obtain data re- 
lating to the effect of coordination on position and rate of 
substitution of a halogen. Aluminum chloride complexed 
with an aromatic amine does not change the position of 
substitution but does effect the rate of substitution. A study 
of relative orienting power of complexed amino groups led 
to the following proposed series: CH,> Cl > - Cl, AINH, 
> Bf. 

A complete and systematic study of mono- and dibromi- 
nation and chlorination of aniline, p-bromo, p-chloroani- 
line and p-toluidine has been carried out using the two 
systems: 


amine - aluminum chloride 


amine - aluminum chloride - hydrogen chloride 


Evidence has been collected which suggests that the orien- 
tation of halogens entering the amine nucleus is changed 
from ortho and/or para to the amino group to meta if one 
or both of the following conditions are used: 

(a) The substrate amino which is complexed contains 
an ortho-para directing group para to the amino group. 

(b) The amine-aluminum chloride complex is saturated 
with hydrogen chloride prior to halogenation. 

The use of both of these conditions led to the develop- 
ment of synthetic methods (70% isolation or better) for the 
preparation of 3,4-dichloroaniline, 3,4-dibromoaniline, 
3-bromo-4-chloroaniline, 3-chloro-4-bromoaniline and 
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3-chloro-4-methyl aniline by direct halogenation of the 
corresponding para substituted amine. 

The halogenation of methyl o-toluate, N-methyl benz- 
amide and N,N-cimethyl benzamide was attempted using 
the conditions previously described. The substituted 
amides yielded the corresponding m-bromo compounds. 
However, the yields were not quantitative especially in the 
case of N-methyl m-bromobenzamide. Methyl-o-toluate 
when chlorinated or brominated gave a product which when 
fractionally distilled gave a series of fractions of constant 
refractive index which were a mixture. 

The reaction of acetophenone with trimethylene dibro- 
mide was attempted using similar conditions to those de- 
scribed above. The product, a polymeric compound, was 
obtained. A general method of preparing the polymer was 
investigated and also a partial characterization, was ob- 
tained. Microfilm $2.75; Xerox $7.00. 147 pages. 


THE ACTION OF SODIUM HYDROSULFITE ON 
SELECTED FLAVONOID COMPOUNDS 
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Adviser: M. A. Buchanan 


The effect of sodium hydrosulfite on flavonoids pri- 
marily of the colored flavone, chalcone, and flavylium salt 
types was studied under conditions approximating those 
used in bleaching groundwood pulps. Reactions were car- 
ried out in an aqueous medium consisting of 0.05% of the 
flavonoid and 1% of sodium hydrosulfite at pH 7 and 60°C. 
for one hour under nitrogen. Organic materials were re- 
moved by extraction with ethyl acetate, and after exam- 
ining the extracts by paper chromatography, reduction 
products were characterized. 

The flavone quercetin was not reduced, due primarily 
to its insolubility in the reduction medium throughout the 
reaction period. A soluble form of quercetin, in this case 
a weak quercetin-magnesium complex, was reduced to 
dihydroquercetin. Dihydroquercetin itself was not further 
reduced. The solubility characteristics of other flavones 
are the same as those of quercetin; so other flavones 
should be expected to behave in the same manner as quer- 
cetin toward sodium hydrosulfite reduction. For this rea- 
son other flavones were not studied. 

2',4,4',6'-Tetrahydroxychalcone, 2'-hydroxychalcone, 
and 2-hydroxychalcone slowly dissolved in the reduction 
medium to give colorless solutions, but the unchanged 
chalcones were quantitatively recovered from the intensely 
yellow ethyl acetate extracts in all but the case of 2-hy- 
droxychalcone. From the 2-hydrochalcone extract, only 
0.6% of a colorless carbonyl compound, melting point 87 
to 88°C., was isolated; the remaining material was un- 
reacted 2-hydroxychalcone. The colorless carbonyl com- 
pound contained no olefinic unsaturation, and when treated 
with hydrochloric acid it yielded flavylium chloride. It 
therefore appeared to be 8-[2-hydroxypheny] |-propiophe- 
none. The absence of color in the chalcone solutions does 
not appear to be due to the formation of stable reaction 





products, but a possible explanation involves the formation 
of a very labile carbonyl addition product which is de- 
stroyed upon extraction, regenerating the chalcone. 

Cyanidin chloride and the cyanidin pseudo-base reacted 
very rapidly to each giving the same two colorless prod- 
ucts, which were isolated. Compound A (melting point 130 
to 131.5°C., empirical formula C,5;H:40,°H2O) formed a 
pentaacetate melting at 91.5 to 93.5°C. of empirical for- 
mula C2sH2Oi:. Compound A contained a carbonyl group, 
no olefinic unsaturation, and five phenolic hydroxyl groups 
arranged in phloroglucinol and pyrocatechol substitution 
patterns on the two aromatic rings. It did not yielda 
flavylium salt upon treatment with mineral acid, and when 
the carbonyl group was reduced with sodium borohydride, 
the resulting alcohol did not form a sulfone with p-toluene- 
sulfinic acid, a specific reaction of benzyl alcohols. Com- 
pound A was therefore assigned a dibenzyl ketone struc- 
ture. Compound B, melting point 177 to 180°C., gave 
cyanidin and a phlobaphene when heated with mineral acid, 
denoting it as a leucoanthocyanidin. Its chromatographic 
properties suggested a flavan-3,4-diol structure, and its 
infrared spectrum was consistent with a published spec- 
trum for 3',4',5,7-tetrahydroxyflavan-3,4-diol. 

Fisetinidin chloride and 3,3' ,4'-trihydroxyflavylium 
chloride reacted in the same manner as cyanidin, each 
giving the corresponding dibenzyl ketone and flavan-3,4- 
diol. Luteolinidin chloride, butinidin chloride, and 3' - 
methoxy-4'-hydroxyflavylium chloride each gave single 
colorless products in a very rapid reaction. These prod- 
ucts, like the flavan-3,4-diols, regenerated the original 
flavylium salt upon treatment with acid. 

A suggested mechanism for the 3-hydroxy flavylium 
salt reactions involves the formation of flavene-3 inter- 
mediates. The addition of water across the double bonds 
of these intermediates accounts for the flavan-3,4-diols. 
Tautomerism of the flavene-3 intermediates to 3-keto 
compounds followed by reductive cleavage of the benzyl 
ether linkages would give dibenzyl ketones. 
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SELECTED FREE RADICALS 
CONTAINING DIVALENT NITROGEN 


(Order No. 61-4919) 


Hans Jurgen Schoepke Winkler, Ph.D. 
University of Maryland, 1959 


Supervisor: Professor Nathan L. Drake 


The preparation of 1-alkyl-substituted carbazoles was 
studied in detail. The most favorable conditions for the 
preparation of 1-isopropyl-4-methyl-1,2,3,4-tetrahydro- 
carbazole were established to be the addition of £-menthone 
phenylhydrazone to nitrobenzene, heated to 170°, contain- 
ing zinc chloride. Dehydrogenation of 1-isopropyl-4- 
1,2,3,4-tetrahydrocarbazole in boiling p-cymene in the 
presence of palladium on carbon catalyst yielded 1-iso- 
propyl-4-methylcarbazole. The yields of the carbazole 
ranged from 20-45%, based on the £-menthone used in the 
preparation of £-menthone phenylhydrazone. 

Several carbazoles were prepared by known pro- 
cedures in the yields shown: 1-methylcarbazole, 40-50%; 
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2-methylcarbazole, 70%; 1,2-benzocarbazole, 50-80%; 
1,2-benzo-2'-methylcarbazole, 50%; and carbazole, 80%. 

A side product from the cyclization was separated and 
characterized as the 2-methyl-11-isopropyl-1,2,3,4-tetra- 
hydrocarbazolenine. This substance could not be dehy- 
drogenated and was found to be soluble in acid. Evidence, 
for its structure was obtained from infra-red spectra. It 
was shown to eliminate propylene in certain instances, 
since 2-methyl carbazole was isolated from the dehydro- 
genation products of crude 1-isopropyl-4-methyl-1,2,3,4- 
tetrahydrocarbazole. 

Nitrosation of these carbazoles yielded 9-nitrosocar- 
bazoles, in 80-90% yields, under optimum conditions. The 
use of n-butyl nitrite in a mixed ethyl acetate-glacial ace- 
tic acid solvent was found advantageous for nitrosations of 
1-substituted carbazoles. 

Nitrocarbazoles were isolated from the nitrosations of 
1-bromocarbazole and 1-isopropyl-4-methylcarbazole. 
The nitrocarbazoles apparently formed from rearrange- 
ment and oxidation of the corresponding 9-nitrosocarba- 
zoles. Evidences for the structure of these nitrocarba- 
zoles were their infra-red spectra and analyses. The 
positions of the nitro-groups was not established with 
certainty. 

Reduction of nitrosocarbazoles by addition of an equi- 
molar amount of lithium aluminum hydride in a standard- 
ized solution produced 9-aminocarbazoles with increasing 
difficulty as shown: 2-methyl-9-aminocarbazole, 79%; 
9-aminocarbazole, 75%; 1-methyl-9-aminocarbazole, 40%; 
1,2-benzo-9-aminocarbazole, 0%. These aminocarbazoles 
were characterized by their benzal-derivatives and their 
infra-red spectra. 

The aminocarbazoles prepared successfully were con- 
densed with picryl chloride and oxidized to the corre- 
sponding free radicals by means of lead tetraacetate or 
lead peroxide. It was found that the 1-methyl-9-picryl- 
aminocarbazyl free radical decomposed rapidly, and could 
thus not be obtained in the solid state. Both 2-methyl-9- 
picrylaminocarbazyl and 9-picrylaminocarbazyl could 
however be isolated as solids. The free radicals were 
characterized by their electron spin resonance spectra. 
Their solutions showed very similar hyperfine splitting. 

Reduction of 9-picrylaminocarbazole was shown to 
cause cleavage between the nitrogen atoms, thus leading 
to carbazole and various aminonitrobenzenes. 

Unsuccessful attempts were made to condense potas- 
sium or methyl-2-chloro-3,5-dinitrobenzenesulfonate with 
9-aminocarbazole. The condensation of this salt with 
1,1-diphenylhydrazine proceeded with 70% yield and the 
resulting trisubstituted hydrazine could be oxidized in 
aqueous solution by lead peroxide, yielding the corre- 
sponding hydrazyl free radical. The hyperfine splitting 
of this radical was observed in dioxane solution. 
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THE PREPARATION AND REACTIONS OF 
a- PHENYL-f,8-DIME THYLGLYCIDONITRILE 
AND THE CORRESPONDING AMIDE. 


(Order No. 61-5211) 


Raymond Hinchcliffe Young, Jr., Ph.D. 
University of Maine, 1961 


Supervisor: Dr. Irwin B. Douglass 


The reaction of cyanide ion with either a-bromo or 
a-chloroisobutyrophenone has been shown to produce a 
nearly quantitative yield of a-phenyl-f8,8-dimethylglycido- 
nitrile. 

Attempts to hydrolyze the glycidonitrile with acidic 
reagents either failed or yielded products derived by ex- 
clusive attack on the epoxide ring. Basic reagents were 
shown to attack the cyanide group preferentially although, 
at temperatures greater than 200°, attack at the epoxide 
ring gave an a-,8-dihydroxy acid, a Aa,f-butenolide or 
cleavage of the dihydroxy acid with the formation of man- 
delic acid. 

In concentrated sulfuric acid a-phenyl-f,8-dimethyl 
glycidamide rearranged in good yield to the a-keto amide, 
a-keto-8-phenylisovaleramide, whereas reaction in con- 
centrated phosphoric acid yielded the above a-keto amide 
and 2-methyl-indene-3-carboxamide in approximately 
equal amounts. Decarboxylation at atmospheric pressure 
of a-phenyl-f,8-dimethylglycidic acid gave exclusively 
isobutyrophenone indicating that no rearrangement had 
occurred during this decomposition. 

The following equations summarize the above reac- 
tions: 
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CHEMISTRY, PHARMACEUTICAL 


STRUCTURAL STUDIES IN 
THE VERATRUM ALKALOID SERIES 
(Order No. 61-5881) 
Adriano Afonso, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor S. Morris Kupchan 


1. The Synthesis of Esters of Angelic Acid 





A general method for the synthesis of esters of angelic 
acid has been developed and used in the present investiga- 
tions on the structures of the alkaloids germanitrine and 
cevadine. Attempted synthesis of an angelate ester via 
preparation of the acid chloride and treatment of the latter 
with an alcohol, as reported earlier, was shown to yield a 
tiglate ester. The method reported in this investigation is 
based on the high stability of 3-bromoangelic acid. The 
latter was converted to its chloride and reacted with vari- 
ous alcohols. Catalytic hydrogenolysis of the 3-bromo- 
angelate esters afforded the desired angelate esters. 


2. The Structure of Germanitrine 





Germanitrine is a highly hypotensive ester alkaloid 
isolated from Veratrum fimbriatum Gray. Germanitrine 
has been reported to be a triester of the alkamine germine 
and to yield on hydrolysis, acetic, tiglic and (¢)-2-methyl- 
butyric acids. In the present investigation, evidence has 





Ri = angeloyl; Re = acetyl; Rs = (2)-2-methylbutyryl 


been accumulated for assignment of Structure I to germani- 
trine. Acylation of germine 15-(2)-2'-methylbutyrate with 
3-bromoangeloyl chloride yielded germine 3-(3'-bromo- 
angelate) 15-(2)-2'-methylbutyrate. The latter compound 
on catalytic hydrogenolysis afforded germine 3-angelate 
15-(2)-2'-methylbutyrate. The diester showed the pres- 
ence of two secondary hydroxyl groups and was stable to 
periodic acid. The diester was identical with germanidine, 
the methanolysis product of germanitrine. Acetylation of 
the diester with acetic anhydride afforded germine 3-an- 
gelate 7-acetate 15-(2)-2'-methylbutyrate (I). The tri- 
ester I on oxidation with chromic acid yielded a ketone 
which on alkaline treatment was converted to a diosphenol. 
The diosphenol had spectral characteristics similar to 
those of the diosphenol obtained from the 16-ketone of 
germine 3,4,7,15-tetra-acetate. Germine 3-angelate 7- 
acetate 15-(2)-2'-methylbutyrate (I) was found to be identi- 
cal with germanitrine. 





3. The Structure of Cevadine 





Cevadine is the most abundant alkaloid of commercial 
veratrine, an insecticidal mixture of alkaloids obtained 
from Schoenocaulon officinale A. Gray. In the present in- 
vestigation, evidence has been accumulated for assignment 
of Structure II to cevadine. Acylation of veracevine with 
3-bromoangeloyl chloride afforded veracevine 3-(3'- 
bromoangelate). The latter compound on catalytic hy- 
drogenolysis afforded veracevine 3-angelate (II) which was 
found to be identical with cevadine. 





4. Intramolecular Bifunctional Catalysis of the Methanoly- 
sis of Cigs-Acetate Esters of Veratrum Alkaloids 








The facile methanolysis of Cig -acetate esters of vera- 
trum alkaloids has been reported to be a base catalyzed 
solvolysis which is facilitated by a neighboring hydroxyl 
group bearing a cis-1,3-diaxial relationship to the ester 
group. In the present investigation, results of studies on 
the solvolysis of cevadine D-orthoacetate 4,16-diacetate 
to the 16-desacetyl compound are reported. The half-life 
of the alkaloid in aqueous methanol was found to be sub- 
stantially unaffected by varying its concentration, and by 
adding triethylamine: triethylamine acetate buffers of 
various ratios. It was concluded that the tertiary nitrogen 
atom of the alkaloid participates in an intramolecular 
catalysis of the solvolysis of the C,,-acetate group of the 
alkaloid, and that the reaction is therefore an instance of 
intramolecular bifunctional general base general acid 
catalysis of ester solvolysis. The significance of the re- 
action as an appropriate model for esteratic enzyme ac- 
tion has been discussed. 
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SYNTHESES OF HETEROCYCLIC STEROIDS 
OF MEDICINAL INTEREST 


(Order No. 61-6252) 


Christopher Richard Tamorria, Ph.D. 
University of Maryland, 1961 


Supervisor: Norman J. Doorenbos 


The apparent relationship existing between certain 
types of cancer and steroid hormones is under extensive 
investigation today. The literature is replete with reports 
of regression in some types of cancer, as a result of the 
use of steroid hormones. Irradiation and surgical treat- 
ment are employed, but often are inadequate treatments 
for cancer patients. A more effective approach might be 
the utilization of effective chemotherapeutic agents, alone, 
and in conjunction with irradiation or surgery. 

Perhaps the synthesis of azasteroids, where a carbon 
atom has been replaced by nitrogen in the steroid ring 
system, would yield a molecule with altered but useful 
viological activity. Systematic modification of the basic 
steroid structure, i.e., replacing various carbons with 
nitrogen, could yield: 1) compounds with enhanced anti- 
tumor activity, 2) compounds with enhanced hormonal ac- 
tivity, and 3) substances with anti-hormonal activity. 

Less than eighty azasteroids have been synthesized and 
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even fewer studied biologically. The methods which have 
been employed for synthesizing most of the known aza- 
steroids have involved expansion of the normal ring size 
of the parent steroids. Expansion of the ring size changes 
the molecular shape, and there is experimental evidence 
that biological activity of steroids would be decreased if 
the molecular shape were altered. For this reason we 
sought to prepare heterocyclic steroids with normal ring 
size. 

Progesterone (I) was ozonized to give 5-oxo-3,5-seco- 
4-norpregnan-3-oic acid (II). II was reacted with ammonia, 
methylamine, and ethanolamine at temperatures from 140 
to 160 degrees, to yield 4-aza-5-pregnene-3,20-dione 
(Illa), 4-aza-4-methyl-5-pregnene-3,20-dione (IIIb), and 
4-aza-4(8-hydroxyethyl)-5-pregnene-3,20-dione (IIIc) re- 
spectively. When II was reacted with excess methylamine, 
the product was 4-aza-4-methyl-20-methylimino-5-preg- 
nen-3-one (VI). VI was hydrolyzed to IIIb by dilute hydro- 
chloric acid. ' 

4-Oxa-5-pregnene-3,20-dione (IV) was reacted with 
ammonia and methylamine at room temperature, to yield 
4-azapregnan-5¢ -ol-3,20-dione (Va) and 4-aza-4-methyl- 
pregnan-5&§-ol-3,20-dione (Vb), respectively. Va and Vb 
were each dehydrated by acid catalysts to yield the respec- 
tive lactams, IIa and IIIb. 

Each of the steroid lactams, IIa, IIIb, and VI, was re- 
duced by lithium aluminum hydride to yield, respectively, 
4-aza-4-pregnen-208-ol (XII), 4-aza-4-methyl-5-pregnen- 
208-ol (XI), and 4-aza-4-methyl-208-methylamino-5- 
pregnene (VII). In order to prepare 4-aza-4-methyl-5- 
pregnen-20-one (X), the 20-carbonyl grouping of IIIb was 
protected by formation of the ethylene ketal derivative 
(VIII). Lithium aluminum hydride reduction of VIII, and 
acid hydrolysis of the ketal in 4-aza-20-bismethylenedi- 
oxy-4-methy1-5-pregnene (IX), yielded 4-aza-4-methyl- 
5-pregnen-20-one (X). 

Several other potential synthetic routes to azasteroids 
were investigated. These investigations led to the syn- 
thesis of the following new steroids: N-benzyl-58-hy- 
droxy-3,5-seco-4-nor-3-cholestanamide (XV), 2-iodo-4- 
cholesten-3-one (XXIV), spiro(benzothiazolidino-2,3' - 
cholestane) (XXVII), spiro(benzothiazolidino-2,3'-17a- 
methylandrostan-178-ol) (XXVIII), and 2'-cholesteno- 

[3' ,2':4,5]-2,6-diamino-1,3-diazine (XXIX). 

Most of the new heterocyclic steroids prepared in this 
investigation have been submitted for biological screening 
to the National Service Center for Cancer Chemotherapy, 
and the Sterling-Winthrop Research Institute. Preliminary 
data indicate that 4-aza-4-methyl-5-pregnene-3,20-dione 
(IIIb) and 4-oxa-5-pregnene-3,20-dione (IV) possess good 
anti-androgenic and anti-myogenic activity. 
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STUDIES IN IONIC COPOLYMERIZATION 
(Order No. 61-4745) 


Robert Joseph Boudreau, Ph.D. 
Princeton University, 1961 


The copolymerization of styrene-isoprene with Lewis 
bases and isobutylene-p-chlorostyrene with Lewis acids 
shows a dependence of copolymer composition on solvents 
and counterions. The work reported in this thesis was 
designed to shed light on two questions: 


1. Is the effect of solvent and catalyst of general sig- 
nificance in ionic copolymerization? 


2. Are ionic copolymerizations generally ideal? 


Copolymerizations were performed with styrene-a- 
methylstyrene, styrene-p-methylstyrene, styrene-p-meth- 
oxystyrene, and p-methylstyrene-p-methoxystyrene. Vari- 
ous Lewis acids and bases were used in several solvents. 
Reactivity ratios were calculated for all but the styrene- 
*.-methylstyrene copolymers. 

The results show that copolymer composition is af- 
fected by specific solvents and initiators. Furthermore 
the extent of this effect is a function of the relative reac- 
tivities of the propagating ion-pairs. Evidence is pre- 
sented to show that in many cases the copolymerizations 
were non-ideal: r,r2 #1. 

Reactivity ratios for the systems studied are inter- 
preted in terms of the Hammett equation. Electrophilic 
substituent constants, o*, were superior in all cases to 
Hammett o values in correlating monomer reactivity with 
structure. The magnitude of the reaction constants is dis- 
cussed in terms of Brown’s selectivity factor. The mag- 
nitude of p is inversely proportional to the reactivity of 
the propagating ion-pairs. 

Next, the value of the Alfrey-Price Q and e parame- 
ters in ionic copolymerization is examined. In search of 
a general equation to predict reactivity ratios in ionic co- 
polymerization, efforts by Evans, Yonezawa, and Furukawa 
to provide a theoretical basis for the Q-e scheme are 
presented. The relationship between monomer dipole mo- 
ments and the electrostatic parameter, 0, is also dis- 
cussed. It was found that all of these treatments are in- 
adequate to describe ionic copolymerization since they all 
ignore the effect of solvent and counterion on the charge 
distribution in the ion-pair. 

Finally, the effect of solvent and counterion on the re- 
activity of ion-pairs is shown for ionic reactions generally, 
ionic copolymerization, and ionic diene polymerization. 
For ionic copolymerization, some generalizations are ad- 
vanced concerning the effect of substituents, solvents and 
counter-ions on the reactivity of ion-pairs and the effect 
of reactivity on the ideality of copolymerization. The 
micro-structure of diene polymers is discussed in terms 
of the reactivity of the propagating ion-pairs. In conclu- 
sion, the possibility of calculating the charge distribution 
in the reactive ion-pairs is examined. 
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A COMBINED FLASH PHOTOLYSIS 
AND SHOCK WAVE METHOD FOR THE STUDY 
OF BROMINE ATOM RECOMBINATION 
OVER A WIDE TEMPERATURE RANGE 


(Order No. 61-4751) 


George Burns, Ph.D. 
Princeton University, 1961 


A combined flash photolysis shock wave experiment is 
described in which bromine is first flash photolyzed, then 
compressed and heated by a shock wave and finally allowed 
to recombine at high temperatures. All of the major prob- 
lems, such as various thermal effects, were shown to be 
soluble and it has been possible to obtain information on 
the kinetics of bromine recombination at 520°K and 900°K. 
This method appears to be quite general and can be used 
for the study of appropriate photochemical reactions at 
high temperatures. 

The recombination of Br atoms at room temperature 
was also studied. In these experiments a technique was 
developed which allowed the study of recombination atoms 
at concentration ratios, [Br2|/[M], four times greater than 
in previous investigations. ([M] is the concentration of the 
third body which is usually an inert gas). 

The following values of the recombination rate constant 
for bromine atoms in the presence of a large excess of 
argon at different temperatures were obtained. 


Kreoo°k = (3.2 +0.2) x 10°lit?mol”*sec™* 
KreogoK = (1.38 + 0.23) x 10°lit?mol”*sec™ * 
Krooo°k = (0.98 + 0.20) x 10°lit?mol”*sec™* 


The rate constant for recombination of bromine atoms was 
estimated to be equal to 


kpr, = (25+ 7) x 10°lit”mol~*sec™* 


when the third body in the recombination reaction was Br2. 

The rate constants at 520°K and 900°K agree well with 
the previous work below 450°K and above 1200°K, so that 
an over-all reasonably smooth kvs. T curve results. Meas- 
urements at high temperature (520°K and 900°K) agree 
well with theoretical predictions of Keck.*” At room tem- 
perature the results exceed the upper theoretical limit. 
The disagreement is not very large, however, and may be 
due to the approximations used in the calculations. 

The thermal effects which accompany the flash were 
studied. Of the total 64 kcal/mol radiant energy absorbed 
by bromine, only 8 kcal/mol reappears as heat during the 
flash, and 45.5 kcal/mol are released during recombina- 
tion of the atoms. The rest of the absorbed energy (10.5 
kcal/mol) is lost most probably in a radiative de-excitation 
of *P,/2 bromine atoms: 


AH = 10.5 kcal/mol 


*P 1/2 > "Ps /2 

The experiments on thermal effects showed that ther- 

mal expansion is a smooth process and that it is possible 
to measure recombination constants under conditions 


where the heating and expansion due to flash are large. 
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THE ELECTRIC MOMENTS OF 
SOME ALIPHATIC HYDROCARBONS AND 
THE ELECTRIC MOMENTS AND 
CONFORMATIONAL ANALYSIS OF SOME 
DIHALOGENO- AND DIKETO-CYCLOHEXANES 


(Order No. 61-4940) 


James Marquess Canon, Ph.D. 
Michigan State University, 1961 


The electric moments of 2-methylpropane, 2-methyl- 
butane, cis-2-butene, trans-2-butene, 3-methyl-1-butyne, 
3,3-dimethyl-1-butyne, trans-1,2-dibromocyclohexane, 
trans-1-bromo-2-chlorocyclohexane, trans-1,2-dichloro- 
cyclohexane, and 1,4-cyclohexanedione have been meas- 
ured in the vapor phase. Small moments were found for 
both 2-methylpropane and 2-methylbutane. A value of the 
electric moment of cis-2-butene somewhat smaller than 
expected may be explained by consideration of the reso- 
nance structures. The variation of electric moment with 
structure in the aliphatic mono-acetylenes may be attrib- 
uted to dipole-induced-dipole interaction and calculated 
from polarizability data. Energy differences between 
conformational isomers of the halogen compounds were 
calculated from the data. For 1,4-cyclohexanedione the 
experimental data permitted qualitative limits to be set 
for the difference in energy between conformational iso- 
mers. Microfilm $2.75; Xerox $5.00. 98 pages. 


THE KINETICS AND MECHANISMS OF 
THE BASE CATALYZED HYDROLYSIS OF 
ORGANIC CARBAMATES AND CARBONATES 


(Order No. 61-5914) 


Lewis William Dittert, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Takeru Higuchi 


Several drugs are marketed which contain the carbam- 
ate ester linkage. More recently carbamate ester insecti- 
cides have become available. It was the purpose of this 
investigation to elucidate the kinetics and mechanisms by 
which these compounds are hydrolyzed in aqueous solution. 

The kinetics of the alkaline hydrolysis of urethane, 
ethyl N-methylcarbamate, ethyl dimethylcarbamate, phenyl 
carbamate, phenyl N-methylcarbamate, phenyl dimethyl- 
carbamate, p-nitrophenyl carbamate, p-nitrophenyl N- 
methylcarbamate, p-nitrophenyl dimethylcarbamate, phenyl 
ethyl carbonate, and p-nitrophenyl ethyl carbonate were 
studied in buffered and strongly basic solutions at various 
temperatures. The reactions were found to be first-order 
in hydroxyl ion and first-order in ester and dependent upon 
the concentration of buffer. The data were extrapolated to 
zero buffer concentration, and the second-order rate con- 
stants in 1. M.~' m.~? and apparent heats of activation for 
the hydroxyl ion catalyzed reactions were determined. 

The data seemed to indicate two mechanisms for the 
hydrolysis of the carbamate esters: 


(1) Hydroxyl ion attack followed by a carbamate ion 
intermediate: 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





CHEMISTRY 





K 


R-O-C-NR', + OH —— 


-s 


K 2 
——~> ROH 








+ R',N-COO> 
R',N-COO + H,O === R',N-COOH + OH 
R', N-COOH Ks . co, + R', NH 


CoG. + 160 +e, + 0 
(fast) 


(2) Hydroxyl ion attack followed by an isocyanate inter- 
mediate: 


° kx a 
R-O-C-NHR' + OH” ===|R-O-C=NR'| + H,O 


K_, 
Ke SRO” 4 R'N=C=0 


R'N-C-O0 + H,O -*%» R'-HN-COOH 


R'-HN-cooH -“4_5co, + R'-NH, 


COs + 200 «ae OO, + 80 
(fast) 


The hydrolytic reactions of the aromatic dimethyl- 
carbamates and all the aliphatic carbamates were rela- 
tively slow reactions (e.g. p-nitrophenyl dimethylcarbam- 
ate, k = 2.4x 107" 1. M.~* m.~?* at 25°C.) and seemed to 
proceed by mechanism (1). On the other hand, the hydro- 
lytic reactions of the corresponding unsubstituted and 
singly N-substituted aromatic carbamates were extremely 
fast reactions (e.g. p-nitrophenyl carbamate, k = 1.5 x 10” 
1. M.~* m.~? at 25°C.) and seemed to proceed by mecha- 
nism (2). Dimethylation of the amide nitrogen apparently 
forces the hydrolysis to proceed via the slower mecha- 
nism (1). 

The carbonate ester hydrolysis seemed to proceed by 
hydroxyl ion attack followed by a monoalkylcarbonate ion 
intermediate: 

ee 


K 2 
———> R-OH 


| . 
R-O-C-O-R + OH 


OH 








_} + R-O-COO- 


R-O-COO + H,O R-O-COOH + OH 


k 
R-O-COOH —*—»> ROH + CO, 


Cc4+ 800 aut + 00 
(fast) 


The electrophilicity of the alcoholic or phenolic group 
had a great effect on the hydrolytic rate in all cases. Any 
increase in the electrophilicity of this substituent resulted 
in a faster hydrolytic rate. In the case of the carbonate 
and dimethylcarbamate esters, the increased rate seemed 
to be a result of an increased polarization of the carbonyl 
carbon atom facilitating hydroxyl ion attack, and the effect 
appeared to follow Hammett’s rule. In the case of the aro- 
matic carbamate and N-methylcarbamate esters, which 





proceeded through the isocyanate intermediate, the effect 
seemed to be a function of the ability of the phenate and 
p-nitrophenate ions to act as leaving groups. 

The apparent heats of activation for the two mecha- 
nisms were widely different. Those for mechanism (2) 
were extremely small suggesting that some step in this 
mechanism has a negative temperature coefficient. It is 
likely that the ionization of the carbamate ester is that 
step. Microfilm $2.75; Xerox $3.60. 64 pages. 


THE SPECTRA AND THERMODYNAMICS OF 
SOME BORON SULFIDES AND OXIDES 


(Order No. 61-5933) 


Frank Terrance Greene, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor John L. Margrave 


The Boron-Oxygen System 


The vapor pressure of diboron trioxide was measured 
from 1700°K to the normal boiling point, which was deter- 
mined to be 2500°K. A transpiration method was devised 
and the equilibrium vapor densities of B2O3 vapor meas- 
ured in this range. It was found that B20; monomer was 
the only important vapor species below the boiling point. 

The infrared absorption spectra of B2O3 and B,O,2 
vapor were examined. Absorption frequencies of 2047, 
1427, 1304 and 738 cm™* were obtained for B2O3, and an 
absorption frequency of 1890 cm™~* was obtained for B2Oz2. 

The isotope shift and oxygen and temperature depend- 
ences of the boric acid fluctuation bands were studied and 
evidence obtained in support of their assignment to boron 
dioxide. A spectroscopic heat of formation of BO, from 
oxygen and B2Os3 of 76+2 kcal/mole was obtained. BOz 
was also prepared in condensed B20O3. 


The Boron-Sulfur System 


Pure diboron trisulfide was prepared and the infrared 
absorption of its equilibrium vapor at 700-900°C obtained. 
Absorption frequencies were measured at 1325, 922, 873 
and 602 cm™~* and were observed to shift strongly with 
temperature. The variation of the band intensities with 
temperature was determined and the heat of vaporization 
of BzSs determined to be 35.9 kcal/mole. The heat of for- 
mation of B.S3(g) at 298°K was calculated from heats of 
reaction to be -18.5 kcal/mole. The infrared absorption 
spectrum of solid B.S, was also examined. 

Diboron trisulfide was reduced with H, and the infra- 
red absorption spectrum of the equilibrium vapor exam- 
ined. In addition to the absorption frequencies assigned 
to H2S and the boron-hydrogen sulfides, an absorption 
frequency of 1214 cm™* was observed and tentatively as- 
signed to B2Szo. 

Diboron trisulfide was oxidized with sulfur at 300- 
500°C and an infrared absorption in the equilibrium vapor 
observed at 910 cm™'. This band was tentatively assigned 
to BS2 ° 

Free energy functions were calculated for B,S,, B2Se2 
and BS> ° 
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The Boron-Hydrogen-Sulfur System 


Boron and diboron trisulfide were reacted with hydro- 
gen sulfide at temperatures up to 500°C and the infrared 
absorption spectrum of the equilibrium vapor examined as 
a function of temperature and H,S pressure. Bands ob- 
served at 932, 874 and 615 cm™ were assigned to HBS. 
and (HBS2);. Bands at 1030, 1000 and 772 cm™~* were 
assigned to (HBS.).2. The variation of the intensities of 
these bands with temperature was determined and heats of 
formation of HBS, and (HBS,), at 298°K were calculated 
to be 26.2 and -4.7 kcal/mole respectively. Free energy 
functions were calculated for HBS,, (HBS,), and (HBS,),. 
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THE KINETICS OF THE DISSOCIATION 
OF THE METHYL SUBSTITUTED 
UREAS IN AQUEOUS SOLUTIONS 


(Order No. 61-4735) 


Bernard Grushkin, Ph.D. 
The University of Texas, 1959 


Supervisor: W.H. R. Shaw 


The rates of dissociation of the methyl substituted 
ureas were determined over a wide pH range. Measure- 
ments were also made at several temperatures. The gen- 
eral equation for these reactions is: 


RHNCONR,2——>RNCO + NHR2 


where R is a methyl or a hydrogen. Methylurea, however, 
is a special case. This compound was found to dissociate 
by two reaction paths thereby giving two different sets of 
primary reaction products: these are methyl isocyanate 
and ammonia, isocyanic acid and methylamine. 

If two reactions producing the same amine are com- 
pared, dissociations that produce CH;NCO are slower 
than those resulting in HNCO. If two reactions producing 
the same isocyanate are compared, substitution of one 
methyl group for a hydrogen atom retards the reaction, 
substitution of two methyl groups accelerates it. The un- 
usually high rates for reactions in which dimethylamine is 
produced were attributed to steric strain factors involving 
the amine. 

All of the ureas decomposed more rapidly than their 
corresponding thio compound with the exception of tri- 
methylurea. These variations were attributed to different 
rate limiting electronic displacements assumed to control 
the reaction. Steric factors affected the rate of the thio 
compounds, for which dimethylamine was a product, more 
drastically than the oxygen compounds. 

All of the compounds studied hydrolyzed in strong base. 
A mechanism, based on a mechanism for the hydrolysis of 
amides, is given for the basic hydrolysis. 

Tetramethylurea was found to be the only compound that 
could hydrolyze in acid. The decompositions of the other 
ureas were inhibited by strong acid. This was attributed 
to the formation of a protonated urea ion. A mechanism is 
presented for the acid catalysis of tetramethylurea. 

Activation energies and frequency factors have been 
collected and examined in the light of the proposed mecha- 
nism. Microfilm $2.75; Xerox $5.40. 109 pages. 





ACTIVITY COEFFICIENTS OF 
CADMIUM NITRATE AND AMMONIUM CHLORIDE 
IN CONCENTRATED AMMONIUM NITRATE 
SOLUTIONS FROM ELECTROMOTIVE 
FORCE MEASUREMENTS 


(Order No. 61-5210) 
John Monroe Converse Hess, Ph.D. 
University of Maine, 1961 


Supervisor: Dr. Jerry Braunstein 


Electromotive force (e.m.f.) measurements were made 

with the concentration cells 
NH,NO, NH,NO, 

(Hg)Cd (1) 


Cd(Hg)| HO H,O 
Cd(NO,). (Ncat+) 
NH,Cl (Nc)-) 


Cd(NO3)2(N'cat+) 


and 


NH, NO; NH,NO; 
Ag,AgCl| H2O0 HO 
NH¢ Cl (N'c1-)|| NH4Cl (Nci-) 
Cd(NO3)2 (Ncq*++) 


AgCl,Ag (ID) 


where the concentrations, N, were less than one mole 
per cent and the molar ratio, H2O/NH,NO,, was varied 
between 2 and 6. 

In the absence of NH,Cl from cell (I), the e.m.f. of the 
cell followed the Nernst equation in the stoichiometric con- 
centration of Cd** ion, & = (RT/2F)1n(Ncqt+/N'cq tt), 


to within 0.4 mv. The e.m.f. of cell (IJ) was given within 


0.2 mv. by € = (RT/ 4)1n(N'c1- /Nc)-) in the absence of 
Cd(NO3)2. These results indicated the smallness of the 
junction potentials in cells (I) and (II) and the constancy of 
the activity coefficients of Cd(NO,). in the absence of 
NH,Cl and of NH,Cl in the absence of Cd(NO,), in the 
concentration range studied. From the changes in e.m.f. 
of cells (I) and (II) on addition of NH, Cl to (I) and Cd(NOs)2 
to (II), the activity coefficients of Cd(NO;). and of NH,Cl 
could be calculated, the standard states being chosen such 
that the activity coefficients equal unity at infinite dilution 
of Cd(NOs3) 2 and NH,Cl. 

The activity coefficients of Cd(NO;)2 were found to 
decrease with increasing NH,Cl concentration and de- 
creasing Cd(NO3)2 concentration. The activity coeffi- 
cients of NH4Cl decreased with increasing Cd(NO;). con- 
centration and decreasing NH,Cl concentration. The 
activity coefficients calculated from measurements at 
39.93° with cells (I) and (II) were shown by means of the 
Gibbs-Duhem relation to be thermodynamically consistent. 
At equal concentrations of Cd** ion and Cl” ion, the ac- 
tivity coefficients of NH,Cl were less than those of 
Cd(NO3)2, indicating that the mononuclear species CdCl2, 
CdCl;", etc. are more stable than the polynuclear species 
Cd.Cl*’, etc. At 39.93°, the thermodynamic association 
constant K, of CdCl*, evaluated at infinite dilution, was 
found to be 338 + 16 (moles/mole NH,NO,)7?. The step- 
wise thermodynamic association constants of CdCl, and 
Cd.Cl** were estimated to be 110 + 10 and 65 + 10 (moles/ 
mole NH,NO;)~*, respectively. 

The activity coefficients of Cd(NO,). and NH,Cl were 
calculated from the quasi-lattice modei of Blander and 
Braunstein (Ann. N. Y. Acad. Sci., 79, 838-52 (1960)). 
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The calculated values for Cd(NO,). agreed with the ex- 
perimental values within the experimental uncertainty. 
For NH,Cl, agreement was good only at the lowest Cl” 
ion concentrations. From the quasi-lattice model, K, = 
312 + 12 (moles/mole NH4NO3;)~* at 39.93°. From cell (I), 
at 63.00°, the quasi-lattice value of K,; was 303 + 12 
(moles/mole NH,NO;)~*. The corresponding heat of as- 
sociation of CdCl* was -270 cal./mole. 

From e.m.f. measurements with molar ratios, H,O/ 
NH,NOs, of 3, 4, 5, and 6 at 39.93°, it was found that the 
activity coefficients increased (K, decreased) with in- 
creasing H2O concentration. Agreement of the quasi- 
lattice activity coefficients of Cd(NO;), and NH,Cl with 
the experimental values was within the experimental un- 
certainty in most cases but appeared to improve with in- 
creasing H.O concentration. With NaNO,-6H,O as the 
solvent in cell (I) at 39.93°, the activity coefficients were 
smaller than in the NH,NO;-6H.2O solvent. 

In all cases, the thermodynamic association constant 
K, of CdCl* and the molar energy of interaction AE of 
Cd** - Cl” ion pairs were obtained from the quasi-lattice 
model with a coordination number of six. The values at 
39.93° were: in NH,NO,;-2H.0O, K, = 312 (moles/mole 
NH,NO;)~*, (N), 27.5 (moles/liter)~*, (M), 11.2 (moles/ 
kg H,O)7?, (m), AE = -2.47 kcal.; in NH,NO,-4H,0, K, = 
165 (N), 20.4 (M), 11.9 (m), AE = -2.08 kcal.; in NH, NO,- 
6H.O, K, = 108 (N), 17.3 (M), 11.7 (m), AE = -1.83 kcal.; 
in NaNO,-6H,20O, K, = 135 (N), 19.5 (M), 15.9 (m), AE = 
1.96 kcal. At 63.00° in NH,NO;-2H,O, K, = 303 (N), 
11.0 (m), AE = -2.63 kcal. The estimated uncertainty in 
the values of K, was + 5 per cent. 
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THE KINETICS OF THE ALKALINE HYDROLYSIS 
OF DIETHYL MALONATE, DIETHYL 
SUCCINATE, AND DIETHYL SEBACATE 
IN WATER-DIOXANE MIXTURES. 


(Order No. 61-5399) 


August Dennis Kuchta, Ph.D. 
University of Maryland, 1961 


Supervisor: Professor William J. Svirbely 


The rate constants for the alkaline hydrolysis of di- 
ethyl succinate, diethyl malonate, and diethyl sebacate 
were determined in water-dioxane media of varying di- 
electric constants. The dielectric constant was varied 
from 60.79 to about 9 at 25° for the reactions involving the 
succinate and malonate esters. In the case of diethyl se- 
bacate at 25°, solubility limitations forced the use of the 
dielectric constant range from 43 to 11. Salt studies were 
made in the three ester hydrolytic reactions at 25° using 
a dioxane-water medium whose dielectric constant was 13. 
Salt studies were also made at 25° in the diethyl succinate 
reaction over a varying dielectric constant range. Studies 
involving the alkaline hydrolysis of diethyl succinate were 
also carried out over a temperature range in four differ- 
ent dielectrics. Activation energies and other thermody- 
namic activation values were calculated whenever pos- 
sible. 

The experimental data were obtained by determining 





the hydroxyl ion concentration at various times. The 
methods of calculation of the rate constants included 
graphical, computer, and statistical schemes. 

The salt effects on the first rate constant of the diethyl 
succinate reaction indicated that in high dielectric media 
the reaction was of the ion-dipole type. As the dielectric 
constant decreased, the reaction assumed characteristics 
of an ion-ion reaction of unlike charged ions. The salt 
studies on the second step of the hydrolysis showed that 
the reaction involves ions of like sign in the high dielectric 
media but may involve ions and dipoles in the low dielec- 
tric media. The k,/k, ratio was 1:1 for the lowest di- 
electric solvent where salt was added. 

In the reactions of diethyl succinate where no inert salt 
was added, the first rate constant decreased to nearly a 
limiting value as the dielectric constant was lowered. The 
second rate constant at first decreased but then rapidly 
increased with decreasing dielectric constant. The k,/k2 
ratio approached the value of one as the dielectric constant 
became progressively smaller. These results can best be 
explained by assuming that ion pair formation is very sig- 
nificant in the low dielectric media. This argument is 
bolstered by the studies on the other esters. Generally, 
the three esters behaved similarly under similar environ- 
mental conditions. The small differences which were ob- 
served for the hydrolysis of the three esters were ex- 
plained in terms of the molecular dimensions of the esters. 

Calculations were made with the experimental data 
using the Ingold equation, a relationship involving the 
k,/K2 ratio. As the dielectric constant was lowered, the 
results became meaningless. A new theory was developed 
and a new equation was derived. The new equation, coupled 
with the theory of ion pair formation, was qualitatively 
able to describe the reactions over the entire range of di- 
electric studied. 
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THE KINETICS OF THE DECOMPOSITION 
OF POTASSIUM TETRAOXOFERRATE (VI) IN 
AQUEOUS SOLUTION 


(Order No. 61-4581) 
John Storey Magee, Jr., Ph.D. 
University of Delaware, 1961 


Supervisor: Robert H. Wood 


The decomposition of potassium tetraoxoferrate (VI) in 
aqueous solution at 25.3°C in the pH range 9.2 to 9.6 was 
found to obey the rate equation for a third order reaction, 
R = K [FeO,.*]’[H*], with K = 1.09 + 0.04 x 10° 1? mole~™’ 


min™*, A possible mechanism for the decomposition in- 


volving the intermediate formation of peroxo complexes 
of Fe (VI) and Fe (V) was postulated. 

From pH 10 to 11.4 the reaction was found to be first 
order in ferrate (VI) ion and 3/2 order in hydroxyl ion or 
R = K [FeO, *] [OH7]*/7, and K = 103.5 + 3.5 1°/ 
mole™%/? min=?! 

In solutions more alkaline than pH 12 and up to 7 M 
base the decomposition was first order in ferrate (VI) ion 
and probably one to zero order in hydroxyl ion. 

The effect on the rate of decomposition caused by 
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addition of various substances to the reaction mixture was 
investigated. In addition catalysis by iron (III) hydroxide 
was shown to be minor. 

Changes in ionic strength were shown to be a major 
factor contributing to the decrease in rate observed be- 
tween 0.15 and 7 molal sodium hydroxide. 
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THE KIRKENDALL EFFECT 
IN GASEOUS DIFFUSION 


(Order No. 61-5401) 


Kenneth Peter McCarty, Ph.D. 
University of Maryland, 1961 


Supervisor: Doctor Edward A. Mason 


The different rates of transfer by random motion of the 
two gases in binary diffusion tends to build up a hydro- 
static pressure in one region of the mixture. This pres- 
sure will cause a back flow of the two gases together. The 
analogous effect in solids, the Kirkendall effect, has been 
demonstrated experimentally. In the present work the ef- 
fect was demonstrated experimentally for gases and the 
results were explained theoretically. 

The apparatus used to observe the Kirkendall effect in 
gases was essentially two bulbs connected by a capillary 
tube and a larger diameter tube. A drop of silicone oil 
blocked the larger tube. Diffusion of gases through the 
capillary tube built up a pressure difference that caused 
the drop to move. 

The motion of the drop was predicted from the results 
of kinetic theory. Existing phenomenological theories of 
the Kirkendall effect were shown to be unsatisfactory. For 
one-dimensional flow the motion of the gases in the capil- 
lary can be expressed as, 


8ln 
u= V+ Dio at 


u__— is the number-average velocity, 
vis the mass-average velocity, 

D,2 is the binary diffusion coefficient, 
pis the density, 


z is the direction of flow. 


The volume swept out by the drop is equal to the area of 
the capillary times the number-average velocity. To ob- 
tain a theoretical description of the motion of the drop it 
was necessary to consider the resistance of the drop, the 
effect of adsorption of the gas on the silicone oil, and the 
effect of radiai diffusion. 

The motion of the drop was used to determine diffusion 
coefficients for several gas systems after the system 
He-Ar had been used to calibrate the apparatus. The ac- 
curacy of the diffusion coefficients is comparable with the 
accuracy of those obtained by other methods. 
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KINETICS OF SCHIFF BASE FORMATION 
IN DIOXANE 


(Order No. 61-4558) 


Daniel Harold O’Brien, Ph.D. 
University of Virginia, 1961 


The rate of Schiff base formation between six aromatic 
aldehydes and N-butylamine was measured using dioxane 
as a solvent. The kinetics were found to be second-order. 
As was found in Schiff base formation in methanol and in 
several other carbonyl reactions, a Hammett plot with a 
maximum at the point of the unsubstituted compound was 
found. The reaction in dioxane was shown to be subject to 
general acid catalysis. Benzoic acid and acetic acid were 
used as the catalyzing acids. A great increase in rate was 
also caused by the presence of minute quantities of perox- 
ide or of its decomposition products. Mechanisms were 
proposed to account for the observed kinetics. The course 
of the reaction was followed using the Beckmann D. U. 
Spectrophotometer. The appearance of the Schiff base 
conjugate acid was used to determine the change of con- 
centration as a function of time. 

The reaction between piperonal and the secondary 
amine piperidine was studied using methanol as a solvent. 
It was found that piperidine forms an addition compound 
with piperonal and that this addition compound undergoes 
attack by another molecule of piperidine to form a gem- 
diamine. The rate of formation of the addition compound 
and the rate of the hydrolysis of the diamine were meas- 
ured. It was found that both of these reactions were sec- 
ond order. The rates of the reactions were followed with 
the Spectrophotometer, using the disappearance or appear- 
ance of the piperonal 312 my peak as a measure of con- 
centration as a function of time. The reactions were 
usually done under pseudo-first-order conditions. 

Attempts to determine the equilibrium constant for 
each step failed. This was perhaps due to the experi- 
mental method which resulted in overlapping of the peaks 
of the various components in the ultraviolet. The infrared 
supported qualitatively the assumptions concerning the 
equilibrium. 
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VIBRATIONAL-TRANSLATIONAL ENERGY 
EXCHANGE IN LOW ENERGY 
MOLECULAR COLLISIONS 


(Order No. 61-4820) 


Jay Arthur Rashkin, Ph.D. 
Princeton University, 1961 


A new approximate method is described for the calcu- 
lation of transition probabilities associated with low en- 
ergy inelastic collisions. The method views an inelastic 
collision as a continuous process. The molecules, initially 
at infinite separation, approach each other, and the inter- 
molecular (perturbation) potential increases with time 
until the potential reaches its maximum value at the dis- 
tance of closest approach. It is assumed that energy 
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exchange (between the internal and translational modes) 
then takes place. The molecules then fly apart and the 
perturbation potential decays in time at a rate which is 
necessarily different from the rate of build up (when the 
molecules approached each other). The essential distor- 
tion of the motion, inherent in an inelastic collision, is 
thus approximately taken into account. 

Following Zener’s work, the transition probability is 
calculated from the first order amplitude expression de- 
rived from time dependent perturbation theory. This ex- 
pression, which is the Fourier transform of the time de- 
pendent matrix elements, is decomposed intotwo integrals, 
one treating the build up of the perturbation the other 
treating the decay of the perturbation in time. Two models 
(exponential and Gaussian), which assume different time 
variations for the matrix elements, are investigated. 

In analogy with the work of Jackson and Mott (quantum 
mechanical method of distorted waves), distortion is for- 
mally introduced into the present method by considering 
the two different time regions (build up and decay of the 
perturbation) separately and having two different parame- 
ters in the function describing the time variation of the 
matrix elements. These parameters are calculated ex- 
plicitly and are found to depend on the “range of inter- 
molecular forces” and on the relative velocity of the mole- 
cules (at infinite separation). 

The general method is applied to the specific problem 
of vibrational-translational energy exchange. Following 
Zener’s work, a simplified geometrical model is assumed 
for the collision. This model is one-dimensional with the 
molecules moving along a line joining their centers of 
mass (zero impact parameter formulation). Further, the 
molecules are taken as non-rotating with respect to this 
line and are assumed to collide while in their most favor- 
able orientation. This latter assumption necessitates 
inclusion into the theory of an “orientation factor,” 6, of 
magnitude less than unity. The time functions for the 
different regions are made to join at the instant when the 
molecules are at their distance of closest approach. 

The expressions derived for the transition probability 
are applied to the oxygen-oxygen collision system. The 
exponential and Gaussian time functions are used to cal- 
culate the probability that in a collision one of the oxygen 
molecules will be deactivated from its first excited vibra- 
tional state. The velocity dependent transition probability 
calculated from the distorted exponential model is exact 
(within the framework of the stated assumptions), while 
the same quantity calculated from the distorted Gaussian 
model is only approximate owing to the neglect (for mathe- 
matical reasons) of a term in the expression. A one- 
dimensional form of the Maxwell-Boltzmann weighting 
factor is integrated with the velocity dependent transition 
probability to find the temperature dependence of the aver- 
age transition probability. The integrations are carried 
out using an approximate (saddle point) method. 

The calculated values for the average transition proba- 
bility are compared with those obtained from experimental 
data. The agreement is surprisingly good considering the 
nature of the approximations. Using a reasonable value 
(1/30) for the “orientation factor,” the distorted exponen- 
tial model predicts the experimental results within a 
factor of four for the temperature range investigated (300- 
3000° K). The temperature dependence predicted by the 
distorted Gaussian model is poor at low temperatures (due 
to the neglected term) but becomes good at high tempera- 





tures. The results suggest that the method may be valu- 
able in the treatment of low energy inelastic collisions. 

The method is compared with other methods which have 
been used in the treatment of vibrational-translational 
energy exchange (semi-classical and quantum mechanical). 
This comparison reveals the importance that the nature of 
the collision (whether adiabatic or non-adiabatic in the 
region of strong interaction) and the distortion of the mo- 
tion have in determining the magnitude of the transition 
probability. 

Heuristic considerations are presented which indicate 
possible extensions of the method to other inelastic proc- 
esses (ionization, rotational relaxation, nuclear collisions). 
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CATALYSIS OF FUEL CELL 
ELECTRODE REACTIONS 


(Order No. 61-4509) 


Ralph B. Rozelle, Ph.D. 
State University of New York, 
College of Ceramics at Alfred University, 1961 


This thesis concerns the investigation of the catalytic 
activity of the group VII and Ib metals and certain alloys 
in fuel cell anode reactions. The gases, hydrogen, carbon 
monoxide, acetylene, ethylene, and propane are included 
in the investigation. Electrolytes employed were aqueous 
solutions of sodium hydroxide, potassium hydroxide and 
potassium carbonate. 

The group VIII noble metals, when employed as cata- 
lysts at the hydrogen electrode, produce theoretical or 
near theoretical potentials for this electrode in aqueous 
sodium hydroxide electrolyte. The Ib metal catalysts, 
however, produce much lower potentials for this electrode. 
The theory is offered that the Ib metals do not lower the 
activation energy of chemisorption enough to establish a 
chemisorption equilibrium at the electrode surface and, 
hence, give lower than theoretical electrode potentials. 
The results for the other gas electrodes investigated em- 
ploying the same catalysts follow a pattern similar to the 
results for the hydrogen electrode. Vacancies in the 
d-orbitals of the metal appear to be a requisite for a high 
catalytic activity in the gas electrodes investigated. 

The hydrogen and oxygen electrodes were investigated 
under conditions of current drain. The variation of the 
potential-current density curves with electrolyte, elec- 
trode carbon, and temperature is discussed. 
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INVESTIGATION OF STABLE FREE RADICALS 
FORMED BY ELECTROREDUCTION 
OF N-ALKYLPYRIDINIUM SALTS 


(Order No. 61-5992) 


William Merlin Schwarz, Jr., Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Irving Shain 


The electrochemical reduction of several pseudo- 
models of diphosopyridine nucleotide (DPN) -- (1,1' di- 
ethyl 4,4' dipyridinium ion (I), 1-ethyl-4-cyanopyridinium 
ion (II), 1-ethyl-4-carbamylpyridinium ion (III), and 1- 
ethyl-4-carbomethoxypyridinium ion (IV)) -- was investi- 
gated in both buffered aqueous solution and in the aprotic 
solvent acetonitrile. In addition, techniques were devel- 
oped for the quantitative macro scale electrochemical 
generation and spectroscopic investigation of stable free 
radical species derived from these 1-alkylpyridinium 
salts. 


Aqueous Solution. The rapid partial dimerization equi- 
librium of I ion-radical -- a process initiated by electro- 
reduction of I -- was investigated with polarography and 
cyclic triangular wave voltammetry (scan rate — 33.3 mv./ 
sec. to 500 v./sec.) at a hanging mercury drop electrode. 
Conventional ultraviolet and visible spectroscopy with 
electrolytically generated samples of I ion-radical gave a 
dissociation constant of 2.6 x 107° M. In addition, the ad- 
sorption of this ion-radical ona hanging mercury drop 
electrode was investigated with cyclic triangular wave 
voltammetry. 

A one electron reduction was observed for II (E, /2 = 
-0.87 v. vs S.C.E.) in basic aqueous solution (pH - 8.56). 
The initially formed free radical dimerized, then elimi- 
nated two cyanide ions giving I which was reduced to the 
ion-radical at these potentials. Methods were developed 
for the investigation of this type of second order coupling 
reaction using slow scan cyclic triangular wave voltam- 
metry (99.5 mv./sec.). An approximate second order rate 
constant of 20 M~*sec.~* was found for the dimerization 
of II radical. 





Acetonitrile Solution. Because of the aprotic nature of 
acetonitrile, all four of these 1-alkylpyridinium ions could 
be reduced in one electron reactions to give free radicals 
in this solvent. These free radical products were detected 
electrochemically with cyclic triangular wave voltam- 
metry. Macro scale constant potential electrolyses were 
carried out on these ions in the diffusion current region 
’ of the one electron reduction wave. 

The I ion-radical (E;/2 = -0.57 v. vs S.C.E.) was found 
to be stable and unassociated in acetonitrile. The initially 
produced II radical (E,/2 = -0.79 v. vs S.C.E.) dimerized 
to give I as in aqueous solution, but at a much slower rate. 
In addition, the free radical species generated from III 
(Ei /2 = -1.06 v. vs S.C.E.) and IV (Ei/2 = -0.93 v. vs S.C.E.) 
proved to be stable. Polarography showed that nearly 80% 
of the original III or IV existed in the free radical form. 
An ultraviolet, visible, and EPR spectroscopic study of 
these free radical species corroborated the electrochemi- 
cal observations. The single ring structure of III and IV 
radicals makes these two species among the simplest 
known stable organic free radicals. 
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THE REVERSIBLE BLEACHING 
OF CHLOROPHYLL 
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Anaerobic solutions of chlorophyll in methanol are 
known to be slightly bleached, reversibly, when illumi- 
nated with visible light (Knight and Livingston, 54, 703 
(1950), and earlier papers). The present work extends 
the previous studies in the light of new information on the 
triplet state of chlorophyll and the results of recent stud- 
ies on some reversible reactions of chlorophyll. 

The instrument used in this study was a very sensitive 
recording differential photometer. The design of the in- 
strument was based on the photometer first built by 
Livingston (J. Phys. Chem., 45, 1312 (1941)), but was 
modified in several ways. The chief improvements were 
as follows: (1) a monochromator was used for the scan- 
ning beam, (2) an improved chopping system was em- 
ployed for the two beams, in which the intensity of the 
beams varied sinusoidally, (3) an improved, more versa- 
tile amplifier circuit was built employing rigidly tuned 
circuits, and (4) the results were read out on a recorder. 

The photometer could detect differences between the 
beams over a range 0.01% to 100%, with a time response 
of one second, in the wave length region from 4000A to 
7000A. 

The reversible bleaching occurred, and was studied, in 
methanol, wet and dry pyridine, ethyl acetate, cyclohexanol 
and castor oil. The steady state yield of the product is 
independent of the viscosity of the medium. Measure- 
ments over a 50°C. range indicate a slightly negative tem- 
perature coefficient for the yield of the bleaching. The 
concentration dependence was measured and found to agree 
with Knight and Livingston. In low viscosity cases, such 
as methanol, the back reaction to reform the normal 
chlorophyll is second order, while in the high viscosity 
castor oil solutions, both first and second order back re- 
actions are observed. The bleaching and debleaching 
processes were complete within one second in all of 
the solvents. 

The reaction proceeds in a 0.1% methanol-benzene 
mixture, but the addition of water to the system quenches 
the bleaching. An oxidizing agent, butter yellow (p-di- 
methylaminoazobenzene), does not increase the reversible 
bleaching, but irreversible bleaching does occur with a 
quantum yield of about 10-*. Addition of a reducing agent, 
ascorbic acid, quenches the irreversible effects caused by 
the butter yellow, and in addition increases the reversible 
bleaching by twofold. The addition of B-carotene quenches 
the reversible bleaching. 

The spectrum of the bleached state was determined. 

It has a peak at about 5300A with a side band at about 
5800A. The extinction coefficient at 5300A is about 6 x 

10* 1. mole™’ cm.~!. These values vary slightly between 
chlorophyll a and chlorophyll b and between different 
solvent systems. The characteristic bands of normal 
chlorophyll have disappeared, indicating that the bonding 
pattern of the bleached state is very different from the 
normal molecule. The spectrum bears some resemblance 
to the photoreduced chlorophyll intermediate characterized 
by Krasnovsky and co-workers. 
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The reversible bleaching of some homologs of chloro- 
phyll was studied. The metal-containing homologs, copper 
chlorophyll a, magnesium phthalocyanine, copper proto- 
porphyrin, and hemin, all bleached reversibly. The metal- 
free homologs did not bleach appreciably. 

These results are interpreted by postulating that the 
bleached state of chlorophyll is a photoreduced state which 
is produced by the solvent molecule already complexed to 
the chlorophyll. Water cannot perform this reduction even 
though it is able to complex the chlorophyll efficiently. 
Two tentative mechanisms are proposed which are con- 
sistent with the experimental facts. They involve charge 
transfer intermediates, although other possibilities are 
not excluded. 
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The molecular structures of solid nitrosyl chloro- 
complexes are not well known. An attempt has been made 


to elucidate the nature of the bonding of the NO group in 
these complexes by infrared spectroscopic techniques. 
Various methods of solid sampling were used to examine 
these complexes, including: Nujol and hexachlorobutadiene 
mulls, KBr and NaCl pellets, and a cell utilizing diamonds 
and sapphires as window materials. The presence of a 
distinct absorption band in the region from 2150 cm.~* 
2270 cm.~* in the spectra of (NO) 2TiCle, (NO)2SnCle, 


to 





NOSbCl,, NOFeCl,, and NOAIC], was readily assigned to 
the NO stretching mode of the NO* ion, confirming the 
formulation of these materials as nitrosyl salts. A num- 
ber of other bands in the spectra were identified with the 
presence of reaction products due to hydrolysis of the 
sample. ! 

A number of sulphur dioxide solvates of inorganic salts 
were examined spectroscopically in solutions of aceto- 
nitrile. The two fundamental stretching frequencies of SO2 
are shifted significantly in the infrared spectra of the sol- 
vates. The antisymmetric stretching frequency shifts 
from 1336 cm.~* in liquid SO, to about 1297 cm.~* in the 
solvate, and the symmetric stretching frequency at 1150 
cm.~* in liquid SO2 shifts to about 1117 cm.~! The bending 
frequency at 524 cm.~* is not altered by formation of the 
complex. The frequency shift seems to be independent of 
the nature of the cation, indicating that SO, is bound to the 
anion, as in the complex K* I(SO2)4~. The ultraviolet spec- 
trum of 3NaI-8SO2 in acetonitrile contains an intense ab- 
sorption near 370 mu, while SO2 in acetonitrile absorbs 
near 278 mu. These results are consistent with the for- 
mulation of the solvates as “charge-transfer” complexes, 
with X” as a donor and SO2 as an acceptor. 

Difficulties are sometimes encountered in obtaining the 
infrared spectra of solids. Accordingly, it is desirable to 
supplement the available techniques for solids with new 
procedures which would increase the number and type of 
solids capable of being studied. A cell which has been 
used to obtain the infrared spectra of a wide variety of 
solids in the 2-35 micron region is described. Diamonds 
and sapphires are used as window materials. The method 
is essentially a microtechnique. Representative spectra 
utilizing sample weights as small as 4y (4 x 107° gm.) 
have been obtained. The cell can be used in a routine 
manner to obtain the infrared spectra of corrosive liquids 
and, as far as is known, of all solids. In addition, the 
visible and ultraviolet regions can be studied by means of 
this cell. 

This technique provides a means whereby the infrared 
spectra of solids may be obtained with ease and rapidity, 
and without many of the limitations inherent in other pro- 
cedures. Microfilm $2.75; Xerox $5.60. 114 pages. 
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THE WAGES OF AIRLINE PILOTS: 
THE SYSTEM OF WAGE COMPUTATION, 
THE WAGE LEVEL, AND THE WAGE 
STRUCTURE OF PILOTS EMPLOYED BY 
U. S. SCHEDULED AIRLINES. 


(Order No. 61-4757) 


Andrew Jackson Cooper, III, Ph.D. 
Princeton University, 1961 


This study consists of an investigation into the origin 
and development of the complex method whereby the wages 
of U.S. scheduled airline pilots are currently computed, an 
analysis of the factors which have played a dominant role 
in accounting for the traditionally high wage level asso- 
ciated with this occupation, and an evaluation of the exist- 
ing pilot wage structure in the light of what would be re- 
garded as relevant market determining forces. While the 
study does not represent an attempt to measure the im- 
pact of the Air Line Pilots Association upon these wage 
variables by means of the techniques of statistical induction 
which have been commonly utilized for such purposes-- 
because it is felt here that a realistic basis for compar- 
ison is lacking--nevertheless it is believed that the pro- 
cedures which are employed do give occasion for the 
formulation of meaningful conclusions with respect to union 
influence in this instance. 

Part I of the study is devoted to the evolution of the 
present pilot wage formula, which originated in the system 
developed and used by the Post Office Department from 
1918 through 1927 to compute the wages of the pilots em- 
ployed in its Air Mail Service. Particular attention is 
given to the circumstances which surrounded the render- 
ing of Decision No. 83 by the National Labor Board in 
1934--which prescribed a wage formula that not only has 
served for the past 27 years as the federal minimum wage 
provision applicable to airline pilots but which also pro- 
vided the model around which current union negotiated 
wage formulas are constructed. This section also includes 
an analysis of the probable mileage limitational effects of 
the so-called “Eastern Formula” modification introduced 
into the system of wage computation in 1951. 

Part II of the study consists of an analysis of the supply 
and demand factors relevant to a consideration of the posi- 
tion and movement of the pilot wage level and structure 
over time. Under the heading of factors influencing the 
supply of pilot labor, attention is given to the qualifications 
and skills required of the pilot, the declining degree of job 
hazard associated with the occupation, the increasing work- 
ing life of airline pilots, and the relative disutility of the 
labor involved. As influences upon the elasticity of demand 
for pilot labor, an examination is undertaken of such fac- 
tors as the facility with which non-union pilots may be sub- 
stituted for union labor, the relative significance of pilot 
labor costs as an element in total airline operating ex- 
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penses, and the effect of federal airline operating subsidies 
upon the ability of firms to accede to union wage demands. 
As factors which could effect movements or shifts in the 
demand for pilot labor, consideration is given to the grow- 
ing demand for airline services, the consequences of tech- 
nological advance in aircraft design and performance, the 
number of hours worked by a pilot during a given period, 
and the number of pilots which constitutes an aircraft op- 
erating crew. 

In summary form, the principal conclusions of the 
study, as presented in Part III, are that neither the method 
of pilot wage computation nor the wage level and structure 
can be conceived as having arisen from the operation of 
free market forces. The artificially high wage level, as 
evidenced by a traditional surplus of pilot labor, the pe- 
culiar productivity-type wage formula, and the distortions 
which it has introduced in the wage structure can be under- 
stood only as the product of a combination of union pres- 
sure and sympathetic intervention in its behalf on the part 
of the federal government. 
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Linear programming methods are employed in this dis- 
sertation to examine the efficiency of aircraft flight alloca- 
tions within a segment of the domestic airline industry. 

An efficient allocation is defined as one involving minimum 
total cost. Government regulation in this industry, spe- 
cifically by the Civil Aeronautics Board, has as one of its 
stated aims the provision of an efficient system. It is 
therefore of interest to investigate how closely actual al- 
locations in the past have conformed to the results of theo- 
retical models. 

Necessary background material is provided on the eco- 
nomics of air transportation. A summary of the legal 
regulatory framework within which the Civil Aeronautics 
Board operates is included, as well as an examination of 
certain historical cases and decisions which point out the 
lack of a consistent interpretation of efficiency and its 
meaning in the domestic air transportation system. A gen- 
eral linear programming model is formulated which iso- 
lates the salient features of that system. Possible expan- 
sions and extensions are suggested, depending on the 
ultimate use to which the results might be put. Further 
emphasis centers on an integer or discrete programming 
formulation and its relation to the inclusion of trans- 
shipment possibilities. 
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The year 1957 was selected for comparison of actual 
flight allocations with those suggested by the model. Over- 
scheduling is examined in terms of number of flights on 
individual routes and also in terms of costs. The dual 
values in the programming results provide a set of ideal 
prices against which actual fares in 1957 are measured. 
Discrepancies between actual and theoretical figures are 
compared with certain route characteristics: number of 
competing airlines, total demand, and total distance. In all 
cases the number of competitors was closely related to 
the amount of the discrepancy. This is confirmed by mul- 
tiple regression analysis. Competition neither eliminated 
the tendency to overschedule nor brought the system close 
to the ideal pricing of a purely competitive market. This 
casts doubt on the efficacy of the Civil Aeronautics Board’s 
balanced competition philosophy. 

Demand projections to 1963 are made and the model is 
applied to the same set of routes assuming jet equipment. 
The results provide material for comparison of over-all 
economies of piston versus jet aircraft. These suggest 
substantial economies associated with the larger jet equip- 
ment, despite high initial costs. In almost all cases the 
dual prices are lower, indicating the possibility of reduced 
passenger fares. In addition to this the results indicate 
the optimal number of flight schedules over given routes 
under projected demand conditions and thus establish 
“target values” as a guide to long-range planning. 

In each year, two formulations are used. The non- 
aggregate model is concerned with traffic between partic- 
ular individual cities. The aggregate model, by contrast, 
treats geographical areas as composite nodes. All traffic 
is assumed to be concentrated at a point within the group- 
ing, and thus the model is able to cover the entire domestic 
land area more completely, at the expense of less refined 
detail within the nodes themselves. It was necessary to 
treat the larger problems in this way because of size lim- 
itations of the computers which were used for the calcula- 
tions in this study. Increased capacity and ability of 
modern computers now makes possible larger studies than 
the one undertaken in this dissertation. Finer detail could 
be incorporated. From the point of view of a regulatory 
agency, it would seem that some such rigorous device 
could provide an element of precision in an area where in- 
efficient allocations will become increasingly costly in the 
future. Microfilm $4.10; Xerox $14.40. 320 pages. 
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STATEMENT OF THE PROBLEM. 


The strategic Middle East has, in recent years, often 
been the focus of world attention. The rivalry between the 
Soviet Union and the United States for world leadership 
has brought the cold war to this region. Both the great 
powers consider the Middle East as strategic to their de- 











fense. The outcome of the struggle for this area may not 
only decide the fate of the Middle East but also the future 
of Asia and Africa, 

Beginning in 1953 the Soviet bloc stepped up its trade, 
aid and technical assistance to the underdeveloped coun- 
tries, particularly to the countries of the Middle East, and 
in this area Egypt has been a major target of Soviet bloc 
economic penetration. Egypt is one of the most important 
countries in the Middle East and many observers believe 
that the way Egypt goes, so will go most of the countries 
in that area. 

The purpose of this thesis is to explore the intent, ex- 
tent and significance of this economic penetration into 
Egypt as compared to Egypt’s economic relations with the 
United States, and finally to consider various courses of 
action open for the United States to take in order to counter- 
act this economic offensive. 


PROCEDURE. 


The thesis consists of four chapters. The first chapter 
deals with both Soviet bloc and American motives in their 
economic relations with Egypt and the rest of the Middle 
East and the reasons behind the relative success of the 
Soviet Union in its penetration of Egypt’s economy. Chap- 
ter two is mainly devoted to a discussion of Egypt’s eco- 
nomic relations with the United States. The relative im- 
portance of the United States in Egypt’s foreign trade, the 
difficulties Egypt has encountered in its trade with the 
United States and various kinds of United States economic 
aid to Egypt are discussed. In chapter three, the Soviet 
penetration of Egypt’s economy is examined. The shift of 
Egypt’s foreign trade to the Soviet bloc, the arms trans- 
action, the financing of the Aswan Dam and the technical 
assistance given Egypt by the Soviet bloc are discussed 
and the Soviet approach to economic aid is compared with 
that of the United States. Chapter four deals with some 
outstanding shortcomings of the present United States aid 
program and specific proposals that have been advocated 
for checking the Soviet bloc’s economic penetration. 





CONCLUSIONS. 








Mainly because of relentless efforts on the part of the 
Soviet bloc and its successful exploitation of mistakes com- 
mitted by the United States in its foreign policy toward the 
Arab States, Egypt’s economy has become largely depend- 
ent on the Soviet bloc. The bloc has been purchasing about 
65 per cent of Egypt’s annual cotton exports. Egypt’s eco- 
nomic development is dependent to a large extent on Soviet 
bloc financing and its army has been equipped with Soviet 
bloc arms. 

The relative success of the Soviet Union in penetrating 
the economy of Egypt does not mean that Egypt has become 
a Soviet satellite. It does indicate, however, that time is 
running short for the United States to take steps to counter- 
act this economic offensive. In order to reverse the tide, 
the United States should follow a well-defined independent 
policy toward Egypt and the Arab World with more atten- 
tion being given to the political, social and economic aspir- 
ations of the peoples in the area. 
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Following the Civil War, the adoption of the Thirteenth 
Amendment to the Constitution, and the various statutes 
enacted under the authority granted in the second section 
of the Amendment, a form of forced labor continued to 
exist in the United States. This post-Civil War servitude, 
illegal and unconstitutional, has continued to exist until 
very recently, and may still exist. This thesis is an in- 
vestigation of that servitude, of the legislation which the 
states have passed resulting in the system, of the Federal 
statutes that prohibit it, of the court decisions that have 
determined the constitutional status of the Federal and 
state legislation, and of the condition of the individuals 
held to enforced labor. 

Since this post-Civil War non-free labor system has 
generally involved peonage, the major portion of the thesis 
is devoted to this subject. The basis of the system is the 
contract labor laws enacted in a number of states. These 
laws generally provide that one who, without just cause, 
breaks a labor contract in which an advance has been made, 
either in money or in anything of value, is guilty of fraud, 
and further that failure to provide the service called for 
in the contract is prima facie evidence of intent to defraud. 
Thus, the worker who finds it necessary to secure an ad- 
vance on his wages in the form of food, shelter, or trans- 
portation to the place of employment, and who for any 
reason fails to live up to the terms of the contract, is 
guilty of a criminal act. Such failure is, of course, a civil 
offense rather than a criminal offense, and the proper 
course of action for the employer is a civil action for dam- 
ages. The prima facie device permits the employer to 
bring criminal charges with no other evidence than that 
the employee has failed to complete the contract. Such a 
law places the poor and the uneducated worker in a de- 
fenseless position. 

The Federal law prohibiting peonage was enacted in 
1867, but there is no evidence of prosecution under it for 
almost thirty years. In the first decade of the twentieth 
century the laws were suddenly activated, and since that 
time convictions have been secured. 

The record of convictions and of investigations indi- 
cates that peonage is not a racial problem, and that it is 
not a regional phenomenon. Cases have come before the 
courts involving persons of all races in all sections of the 
country. The common characteristic of the peon is that he 
or she is an uneducated, unskilled, poorly paid employee 
who has neither the knowledge nor the finances to secure 
freedom once the contract has been signed. Those sectors 
of the economy utilizing such workers have often used 
peons. In the early years of the century peonage was found 
in the mines, in the lumber camps, in the railroad con- 
struction camps, and in agriculture. Only a few examples 
have been found in manufacturing. As mining operations 
required more and more skilled labor, and less and less 
manual labor, fewer and fewer cases arose in the mines, 
and in recent years there have been no cases. 











A small number of slavery cases is included in the 
study, but there is no indication that slavery in the post- 
Civil War period ever became important. The incidence 
of cases would suggest that slavery has been rare in the 
period following its abolition. 
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The primary purpose of this dissertation was to study 
the relation between changes in the way value is added to 
inputs in the agricultural sector and subsequent changes in 
agricultural investment. This study involves the accelera- 
tion principle and is a partial testing of a theory of the 
business cycle such as introduced by J. R. Hicks. Accord- 
ing to the Hicks type theory, business cycles are caused by 
interaction of the accelerator and multiplier. Such theories 
are sometimes used to explain cycles which are caused by 
fluctuations in capital investment. This study seeks to 
gain insight into the interdependence between agriculture 
and the rest of the economy by studying patterns of invest- 
ment in agriculture. 

The multiplier-accelerator theories referred to in this 
study are used to explain cycles which are caused by fluc- 
tuations in capital investment. Changes in value added in 
the agricultural sector could contribute pressures to the 
total economic activity ranging from complete sympathy 
with to being directly opposed to the total cyclical pattern 
of economic activity. It would be useful to understand the 
relation of agriculture to the total economy with greater 
precision in this respect. 

According to the multiplier-accelerator theories, the 
amount of induced investment must be sufficiently great in 
order to insure that subsequent changes in value added re- 
spond in a consistent manner to at least maintain a cyclical 
pressure on the total economy. One purpose of this study 
was to measure the amount of induced investment in the 
agricultural sector. 

The method used was to fit equations similar in form to 
Hick’s equations, by the method of multiple regression. 
Data on investment categories and value added were ex- 
pressed as deflated changes from annual observations. The 
regression coefficients obtained represent measures of the 
amount of induced investment. 

Results of this study indicate that the amount of induced 
investment in agriculture generated by changes in value 
added in the agricultural sector is not very substantial at 
all. The estimates indicate that the ratio of induced invest- 
ment in all categories in agriculture to changes in the value 
added by agriculture is quite uniformly recorded as less 
than one. These small investment coefficients do not lend 
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much support to the appropriateness of these theories in 
this case. On the other hand, a review of the various time 
series examined does reveal some interesting trends be- 
tween time periods examined. 

In the post World War II years changes in agricultural 
inventories, particularly livestock, have become much 
more sensitive to changes in value added in the agricul- 
tural sector, as compared to pre-World War II years. 

At the same time, changes in investment in fixed capital 
items were not significantly different in sensitivity to 
changes in value added. Investment in fixed capital was 
rather unresponsive in every time period examined. 
On the other hand the simple correlation between a meas- 
ure of the business cycle or level of total economic ac- 
tivity and investment in agriculture appears at a high level 
of significance in enough instances to encourage the belief 
that investment in agriculture is highly sensitive to the 
well-being of the total economy. 
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In response to a strong inclination toward development 
of a vegetable processing industry to complement the ex- 
isting fresh market outlet in North Carolina and other 
southern states, this study was designed to provide infor- 
mation useful in evaluating prospects for economic sur- 
vival of processing plants. Specifically, the profitability 
of sweet potato canning plants was examined under a va- 
riety of conditions which may confront a new plant. 

The profitability of a canning operation is related to a 
number of variables among which the following are im- 
portant: size of plant, length of operating season, per cent 
trim and peel loss, price of inputs, and price of finished 
product. 

An economic-engineering approach was used to es- 
timate cost of canning sweet potatoes in four model plants 
with capacities of 10, 20, 30, and 40 thousand pounds of 
raw product per hour of operation. The model plants were 
selected to represent techniques which most probably 
would be included in plants planned for construction in the 
near future. A range of 600-1400 hours was used to eval- 
uate the influence of different lengths of operating seasons. 
Three levels of trim and peel loss, 30, 40, and 50 per cent, 
were included in the analysis. Current prices of inputs 
and finished product were first used; then the sensitivity 
of the analysis to other price levels was examined. 

The residual revenue following deduction of annual op- 
erating expense (excluding interest and depreciation) was 
discounted over a 15-year planning horizon to estimate the 
capital value of each plant. Capital value was examined in 
relation to the initial investment cost of the durable goods 
in each plant. If capital value exceeded initial investment 
cost, the plant was considered as having a positive invest- 





ment value and would be, under the conditions specified in 
the particular case, a profitable investment. 

All four plants were profitable within the 15-year hor- 
izon when a 30 per cent trim and peel loss was attained, 
even when relatively short seasons were operated each 
year. When a trim and peel loss of 50 per cent was ex- 
perienced, only the plants with a capacity of 30 and 40 
thousand pounds per hour had a positive investment value 
within the 15-year horizon and this only if operated a 1400- 
hour season each year. All four plants had positive invest- 
ment values with a 40 per cent trim and peel loss with the 
exception of the 10 thousand pound per hour plant when 
operated a 600-hour season. 

A short annual operating season results in a longer 
number of years before the investment value of a plant be- 
comes positive. For example, the 20 thousand per hour 
plant has a positive value within 9 years when operated 
600 hours annually as opposed to 3 years when a 1400- 
hour season is attainable. 

Finished product prices very much below current prices 
result in considerable pressure on the profitability of each 
plant. Likewise an increase in price of inputs leads to 
diminished profitability. 

The study leads to the conclusion that new canning 
plants must be larger than is commonly believed, be able 
to operate for longer lengths of season than existing plants 
in North Carolina are operating, and attain a lower level 
of loss in the trim and peel operations if survival is to be 
accomplished. In fact, the study points to an opportunity 
for assisting existing plants to operate under conditions 
more favorable to economic success prior to encouraging 
the location of new plants. Among alternative possibilities 
are improvement in the quality of raw product and devel- 
opment of multiple-product operations in existing plants. 
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The formulation of land policies of the United States 
has been a gradual and continuous process. Land policies 
were built upon the experiences of the past and goals for 
the future. The physical characteristics of the land and 
the cultural characteristics of its owners and operators 
greatly affected the outcome of land programs designed to 
carry out policy. 

An evaluation of land policies, present and past, is 
not undertaken without examining the social, political 
and economic conditions prevailing when the policies 
were formulated. Such an examination for the United 
States indicated changes in the concepts of property and 
tenure, and differences in the achievement of equality 
and individual freedom by different tenure institutions. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





ECONOMICS | 1849 





In 1862, after many years of mounting pressure from 
public opinion, especially near the frontier, a policy of 
free land disposal was adopted. Even with free land, how- 
ever, there were still many tenant operators and a serious 
lack of capital in agriculture. As a result land disposal 
programs were supplemented with federal and state land 
credit programs. 

Undesirable consequences of land disposal programs 
gave rise eventually to a change of public land policy from 
mere disposal to active management of public land. 

In South Dakota the wide variation in topography, soils 
and climate was apparently not understood or appreciated 
by those who framed the programs for settlement and de- 
velopment of the region. Neither were they fully under- 
stood by its settlers. 

The primary generalization which can be drawn is that 
while American land policies did achieve their purpose of 
settling and developing the major portion of the public do- 
main, yet in many respects, they fell short of achieving 
other policy goals. The idea of complete owner-operator- 
ship of American farms, for instance, was never quite 
achieved. 

A study of the history of land policies in South Dakota, 
including the purchase, development, and settlement of the 
land, provides valuable lessons. Although land policy is 
no longer the main part of agricultural policy of the United 
States, nevertheless, land policy formulation remains im- 
portant, particularly as its lessons may be applied to prob- 
lems of underdeveloped countries of the world. 

Iran economically is one of the underdeveloped coun- 
tries of the world. Its land tenure and land use system 
needs drastic changes and improvement. Improvement in 
agriculture seems to be indispensible for economic devel- 
opment of Iran. 

Improvement of Iranian agriculture will require many 
steps, including land tenancy reform, improving the sys- 
tems of property taxation, land registration, and agricul- 
tural education. 

Although the climate, environment, and culture of the 
people of South Dakota are different from those of Iran, 
nevertheless, certain of its experiences gained in land de- 
velopment could be used as a guide for formulating land 
policy in Iran. Microfilm $2.75; Xerox $7.00. 148 pages. 


AN ECONOMIC ANALYSIS OF TAIWANIAN 
AGRICULTURAL DEVELOPMENT SINCE 1950 


(Order No. 61-5854) 


Wei-ping Liu, Ph.D. 
University of Minnesota, 1961 


Supervisor: Sherwood O. Berg 


The purpose of this study is to analyze the achieve- 
ments of economic development plans in Taiwan since 1950 
and factors affecting economic growth. An investigation 
is also made of structural changes in the island’s agricul- 
ture and their relationship to the economy as a whole. 

The economic development of Taiwan has progressed 
steadily since its formal beginning at 1953. Two Four- 
Year-Economic-Development- Plans were implemented in 
1953 and 1956. The results of these plans are sizable but 





not enough to lift the Taiwan economy from the subsistence 
level to a self-propelled and self-sustained economy. 

Real national income increased 37 percent, or at an 
average of 5.3 per cent per year from 1952 to 1959. Per 
capita income, however, increased only 12 per cent, less 
than two per cent per year, during the same period. Agri- 
cultural production increased by 44 per cent but industrial 
production increased by 115 per cent. Industrial employ- 
ment rose 9.4 per cent from 1952 to 1959. Inflationary 
forces are still strong but have been moderating. The 
balance of payment is still in deficit despite substantial 
aid from the United States because cf an excess of imports 
over exports. 

The relative importance of agriculture in the economy 
has declined. Agriculture’s share of the gross national 
product decreased from 39.4 per cent to 29.9 per cent from 
1953 to 1959. The per cent of total foreign exchange earned 
from the export of agricultural products decreased from 
95 per cent in 1953 to 74 per cent in 1959. 

Gross capital formation increased 66 per cent during 
this period. Capital formation in agriculture was smaller 
than the over-all capital formation. The average ratio of 
capital formation to national income was about 14 per cent 
annually. Factors affecting capital formation in Taiwan 
are: the rapid growth of population, the high rate of pro- 
pensity to consume, the inflow of foreign aid, and infla- 
tionary forces. 

Targets of production of agriculture set up in the orig- 
inal plans have been fulfilled, however, actual investment 
in agriculture was less than the amount projected. Sugar- 
cane production increased at a more rapid rate than rice 
production. Factor productivity in agriculture increased 
at a moderate rate due mainly to improved technology and 
land reform program. The rate of increase in agricul- 
tural output fell in the latter years of the development 
periods. 

The sugar industry is the number one foreign exchange 
earner in Taiwan but its relative importance has been de- 
creasing because of deteriorating sugar prices. It would 
be profitable for Taiwan to shift land from sugarcane to 
other crops. 

Balanced growth between agriculture and industry in 
Taiwan is a desirable policy. However, within industry it 
would be better to select one or a few industries as the 
“take-off” industries which can provide the stimulus for 
economic development. 

Taiwan should undertake two primary programs. One 
is a firm policy of population control. Second, it should 
increase savings by either voluntary or compulsory meth- 
ods. Without population control Taiwan cannot substan- 
tially increase its per capita income. An increase of sav- 
ings is a necessary condition to promote and maintain 
economic growth. 
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This study was undertaken to measure the relationships 
between the level of market information and the economic 
decisions of producers and processors in a selected dairy 
marketing area of northwestern Wisconsin. An experi- 
mental milk price reporting service was established and 
operated in order to: (1) provide knowledge about the ef- 
fects of market information on competitive behavior and 
market results; and (2) to determine the practicality of a 
reporting system for local raw milk prices. 

Previous research in the selected market area indi- 
cated that less than one-fourth of the sellers possessed 
sufficient information about prices paid for raw milk to be 
certain they were obtaining the greatest possible cash re- 
turn for their milk. No organized milk price reporting 
service existed in the market area, and sellers depended 
mostly on friends and neighbors for their milk price in- 
formation. 

The selected market area was divided into two areas, 
the experimental area to receive the price reporting 
service and the other area to serve asacontrol. After 
the milk price reporting service was operated for seven 
months, 534 dairy farmers were interviewed in the market 
area. 

Dairy farmers who received the milk price reporting 
service, as compared to those farmers who did not receive 
the service, showed a significantly higher level of knowl- 
edge about the following milk price factors: (1) base price 
per hundredweight of milk paid by own buyer; (2) adjusted 
base price; (3) highest milk price in the market area; 

(4) milk hauling rate charged by current buyer; and 
(5) the name of the alternative buyer that paid the highest 
net price per hundredweight for milk. 

But even those dairy farmers with a high level of 
knowledge about milk price factors made very few changes 
in their milk marketing or dairy operations. Findings of 
this study indicate that the better-informed farmers made 
no quick response to changes in milk prices. Milk buying 
firms made no appreciable change in their buying or pric- 
ing policies during the time the experimental price report- 
ing service was in operation. 
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This study is an attempt to provide basic information 
about the existing market organization patterns and eco- 
nomic growth in the Latin American nations. For genera- 
tions the markets of these areas have been reflecting the 
customs, traditions and standard of living of the population. 
These institutional arrangements in market transactions 
offer great opportunities for speculative thinking and crea- 
tive imagination in evaluating their role in economic de- 
velopment. Previous evaluations of the Latin American 
markets have generally overlooked the main factors re- 
sponsible for the stagnation of these institutions and have 
boldly suggested possible ways and measures for their 
improvement. A basic objective of this thesis is, there- 
fore, to present some of the shortcomings of these market 
arrangements and indicate ways of improvement. Partic- 
ular emphasis is given to the methods of selling farm 
products in Latin American countries, since they offer raw 
materials in world trade primarily. 

The analysis presented, relies greatly upon actual ob- 
servation and background concerning the status of market- 
ing farm products in the countries of the Caribbean area 
as well as to countries in Central and South America. 
Occasional reference to statistical or factual data for par- 
ticular nations is used. 


General Conclusions 








Spot markets in Latin America are in most cases still 
in the primitive stage. They are inadequate and inefficient 
both in structure and performance. Very little effort has 
been made to improve them. Much should be done to in- 
crease their efficiency and organization. Modern formal 
markets are limited in number. Shop keeping on a medi- 
eval level still dominates the marketing pattern throughout 
the entire latin area. 

This region produces commodities for both domestic 
and foreign trade. Many of the basic facilities for an ef- 
ficient disposition of these products, however, are lacking. 
There are few, if any, modern integrated organizational 
market structures capable of maximizing profits in selling 
products both in domestic and in foreign commerce. The 
total annual value of exports from Latin America run 
around $8 billion a year (1960). It is destined to increase 
in the future because many nations have made rather re- 
markable progress in the last decade. The organizational 
arrangement for export from these countries is adversely 
affected by the fact that several countries in effect an- 
nihilate one another competitively in the sale of like prod- 
ucts. For example, six nations compete with one another 
in the sale of bananas alone and 13 in coffee. Sometimes 
the annual shipments of a single product account for more 
than 80 per cent of the total exports’ value of a single 
country. Around 40 per cent of the Latin American exports 
are destined to the United States, the remaining being 
shipped to various other countries throughout the world. 
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Both exports and imports of Latin America have been 
rising during recent years. 

Free trading areas (Common Markets) have been or- 
ganized or planned in Latin America. The results of these 
market arrangements cannot be predicted accurately, but 
they will probably serve as a basis for a better market 
organization pattern in this area. 

Cooperative institutions are also a potential instrument 
for the reorganization of the market mechanism in Latin 
America. So far the development of these associations 
has been exceedingly slow. 

Capital flows to this region in recent years have been 
substantial in particular from the United States govern- 
ment agencies, international institutions, and private or- 
ganizations. Nevertheless, more foreign capital is still 
needed badly to supplement the inadequate domestic sources, 
but serious doubt is raised about the capacity of some of 
these nations to absorb such capital inflow economically. 

This study suggests that a stronger and accelerated 
industrialization program in Latin America is essential 
to the improvement of markets organization patterns and 
the economic development in this area. It also deals with 
the basic legislation requirements in this region in order 
to achieve a more efficient market performance. 

Microfilm $3.10; Xerox $10.80. 239 pages. 
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Statement of the Problem 





Low returns from commercial dairying has created a 
low income problem in Wisconsin’s largest business enter- 
prise. Low returns are due in part to the low level and 
instability of farm milk prices and partly to the failure of 
individual farmers to employ the right kinds and amounts 
of resources for efficient, large scale milk production. 
But the adoption of technology by those farmers seeking to 
increase their incomes leads to the expansion of total milk 
output beyond domestic needs and depresses the price of 
milk. 

Proposals have been made to control the total supply of 
milk in order to assure producers reasonable prices. 
Dairymen desiring to maximize returns under a control 
system would face new restraints imposed by marketing 
quotas. The alternative individual adjustments within 
these restraints need to be analyzed to appraise the poten- 
tial problems and benefits of restricting individual adjust- 
ments to solve the aggregate problem of overproduction. 


Method of Analysis 





The study requires two levels of inquiry: One into 
theoretical aggregative adjustments that could improve 
total returns to dairying and the second into individual 





firm adjustments that could improve returns from human 
and physical resources on dairy farms. 

Primary data were obtained from a sample of 258 com- 
mercial dairy farms in 46 counties. Important character- 
istics are aggregated into six representative farms. 

A series of partial budgets are used to show profitable 
operational and farm size changes. The potential re- 
straints of a quota system are applied to these farms and 
the new complications introduced are examined. Estimates 
are made of the income consequences of expanding output 
without controls and then with controls, and the potential 
value of quotas is estimated. 


Research Findings 





The average Wisconsin commercial dairy farm in 1958 
was found to have: 


115 crop acres 
$43,726 total capital investment 
25.4 milk cows and 12.5 head of young stock 
The equivalent of a two-man family labor force 
. Milk production per cow — 8,843 pounds of 3.5% 
milk 


6. Net cash income of $4,138 


Dairymen can make many changes that combine highly 
productive inputs with present resources, that utilize re- 
dundant family labor, that spread high fixed costs over a 
larger output, and in general add to family income. 

A proposed quota system would not place absolute 
limits on individual adjustments but would cause farmers 
to consider the value of bases and certificates and the 
penalty assessment on milk not covered by quotas in terms 
of potential costs and returns from milk output expansion. 


Conclusions 





1. Expanding the size of small dairy farms (60 crop 
acres — 20 cows) utilizes available family labor, lowers 
unit costs and would increase net incomes to families now 
on small farms. Expanding the size of medium and large 
dairy farms (100 crop acres — 30 cows and above) by 
adding to total resources would not lower unit costs sig- 
nificantly or increase net incomes since hired labor costs 
and capital outlays offset added milk income. 

2. Full employment of resources available on dairy 
farms would result in reduced milk prices and dairy in- 
comes in the absence of price support programs or effec- 
tive production controls. 

3. Imposing a quota system on commercial dairying 
would likely have the following effects: 


a. Raise the total income to the dairy industry through 
improved milk prices. 


b. Raise income to present producers but result in 
value being capitalized into quotas that would in- 
crease production costs to beginning farmers and 
producers expanding output. 


4, Large increases in per capita income from dairying 
are possible if these three conditions are met: 
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a. Improved productive efficiency and resource use. 
Properly administered supply controls. 


. The adjustment of a large proportion of resources 
out of dairying. 
Microfilm $3.05; Xerox $10.80. 236 pages. 
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This study is concerned with measuring effects of two 
land retirement programs on agricultural and nonagricul- 
tural industries. The two land retirement programs are 
of the type currently under consideration by policy-makers. 
The first involves the reduction of flows of agricultural 
products to CCC stocks to zero. No changes in the level 
of market prices are involved. Reductions in the output of 
feed and food grains, oil crops and cotton are required. 
The second program is more extensive and envisages some 
changes in the volume and prices of feed grains marketed 
through normal channels. Primary emphasis in the second 
program is placed on reductions in feed grains and there 
are only small reductions in food grains and oil crops. 

The same reductions are required for cotton as in the 
first program. 

A 103-sector input-output model of the U.S. economy 
for 1954 is used for the analysis. Ten type-of-farming re- 
gions are distinguished and nine agricultural industries 
are identified within each region, providing 90 agricultural 
sectors in all. Thirteen nonagricultural industries are dis- 
tinguished on a national basis. Agricultural processing 
industries account for eight of these, four more supply 
agriculture with its major inputs. The last one is an ag- 
gregation of all other nonagricultural industries. Data for 
1960 are used outside the model to calculate the initial ef- 
fects of the two programs on agricultural industries on a 
regional basis. The technical or input-output coefficients 
are used to estimate the direct effects these initial impacts 
have on all agricultural and nonagricultural industries. 
The inverse matrix is then used to calculate total effects 
which include the initial, direct and indirect and circular 
effects of the two programs. 

Output changes are estimated on individual industry and 
regional bases and for the economy as a whole. In input- 
output terms it is shown that for Program 1, the initial ef- 
fects of 1.5 billion dollars for 1960 cause direct effects 
within agriculture of around 9 per cent of the original im- 
pact. Among industries outside of agriculture, the direct 
effects include a 4 per cent reduction in the gross output 
of the fertilizer industry. The sum of the direct effects on 
nonagricultural industries amounts to roughly 50 per cent 
of the initial impacts on agriculture. Indirect effects add 
a little to reductions in agriculture, but they are higher on 
nonagricultural industries than the direct effects. Total 
effects on agriculture amount to 3.3 per cent of gross out- 





put but for nonagricultural industries they amount to only 
0.2 per cent of gross output. For the economy as a whole 
estimated total effects are 0.3 per cent. In Program 2 
initial effects of 1.9 billion dollars cause direct effects 
within agriculture amounting to 80 per cent of the initial 
effects. Direct effects on nonagricultural industries 
amount to 145 per cent of the initial effects on agriculture. 
Indirect effects add substantially to direct effects in non- 
agricultural industries and in a minor way to direct effects 
in agriculture. Total effects on agriculture are estimated 
at 6.5 per cent of gross output; on nonagricultural indus- 
tries they are estimated at 0.4 per cent and for the econ- 
omy as a whole, 0.7 per cent. 

The estimates apply most accurately only to the short 
run. They do not incorporate the effects of substitutions 
in resources or of long run reemployment of idled re- 
sources. Microfilm $2.75; Xerox $8.20. 179 pages. 
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This study analyzes the various factors affecting the 
financial stability of the private insurance institution in 
this country and proposes a reasonable solution to the 
problem of protecting the public interest from the losses 
which insurance company insolvencies may cause. 

The insolvency problem is seriously complicated by 
several important factors. Price competition in the prop- 
erty-casualty business has become more pronounced. The 
licensing of many new companies, particularly in the life 
insurance field, for the minimum statutory amounts of 
capital, further aggravates the problem. What role com- 
petition should play in establishing and regulating rates 
and underwriting practices is still a very open question, as 
unrestrained competition could and has destroyed the fi- 
nancial integrity of companies. Any weakness in their in- 
dividual financial position imperils the entire institution. 
In order to prevent insolvencies and maintain public con- 
fidence in insurance, proper government regulation is es- 
sential. The present environment of the insurance industry 
of necessity is a mixture, therefore, of regulation and com- 
petition. 

State supervision and company examinations are shown 
in this study to have had a limited affect in preventing in- 
solvencies. This is in part explained by the deficiencies 
in quality, experience, training remuneration of the 
state insurance department personnel. Examination 
procedures alone cannot and have not prevented poor 
management and unsound underwriting, two of the basic 
causes of insolvency. With inadequate state regulation 
and increasing competition, together with downward 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





ECONOMICS 1853 





pressure on insurance rate levels, the insolvency problem 
becomes more serious. 

This research demonstrated that about one-third of the 
retired insurance companies from 1800-1959 were insol- 
vent. The property-casualty insolvencies were nine times 
greater than the life insolvencies. Results from a ques- 
tionnaire to the state insurance departments show that the 
insolvency problem threatens small new companies, as 
well as well-established companies. The period required 
for liquidation averaged about eleven years, resulting in 
higher liquidation costs and adding to the suffering of those 
already injured by insolvencies. Only about 46.5% of the 
claims made against these insolvent companies were al- 
lowed, resulting in a heavy financial burden on claimants 
and policyholders alike. 

A model was constructed to test the impact of invest- 
ment fluctuations on the solvency position of insurance 
companies. Life companies, according to the model, are 
more susceptible to insolvency by investment fluctuation 
since their volatile assets constituted a higher percentage 
in 1959 than in 1932, while their surplus was relatively 
weaker in 1959 than in 1932. Property-casualty companies 
were found to be more affected by price and marketing 
competition, by the inherent moral hazards, and by their 
investment fluctuations. 

The various methodologies used in this research for 
analyzing the insolvency problem lead to the same conclu- 
sion; that all types of insurance companies are confronted 
with an increasingly complicated and serious problem. 
Previous controls and solutions such as increasing the 
rates, raising capital and surplus requirements, limiting 
new entries, encouraging reinsurance and mergers, estab- 
lishing state deposit and security funds, setting up special 
reserves by individual companies, offer only partial and 
temporary relief to the insolvency problem. 

The solution suggested in this study, the creation of a 
“National Insurance Security Corporation,” is designed to 
prevent the losses caused by insolvencies to claimants and 
policyholders. This proposed Corporation could expend 
efforts to reduce insolvencies and, if they do occur, it can 
minimize their financial consequences to the public. Its 
structure avoids weaknesses found in similar existing 
guaranty corporations. Such a plan is believed to solve 
the liquidation problem concerning the length and costs of 
the liquidation period, help improve state regulation, and 
help meet the remote problem of nationalization of the 
private insurance industry. The proposed Corporation 
offers a solution to the insolvency problem, not only under 
ordinary economic situations, but also when emergencies 
and contingencies occur. 
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This study was concerned with an analysis of various 
concepts that may be utilized by a firm in an evaluation of 
proposed capital additions. Companies operating in a com- 
petitive business environment should select their capital 
investments with utmost care. For this reason objective 
analysis of capital proposals is becoming increasingly im- 
portant. 

The study included a brief examination of various re- 
lated problems such as financing capital expenditures, 
projection of revenue and cost, consideration of additional 
working-capital requirements, length of the planning period, 
effects of a changing price level, and consideration of in- 
come taxes. A categorical breakdown of capital additions 
and the peculiar problems associated with each category 
was also included. In order that the selection of the most 
effective concept could be based on objective data, several 
criteria were formulated. 

Various concepts for evaluating capital additions were 
examined and illustrated. The criteria mentioned above 
were then applied in order to determine the relative accept- 
ability and effectiveness of each concept. The concepts 
examined were Discounted Cash Flow, MAPI, First Year’s 
Profit, Average Annual Return on Original Investment, 
Average Annual Return on Average Investment, Replacia- 
tion, Payback, Degree of Necessity, Rules of Thumb, and 
the Role of Judgment. 

A system for evaluating and selecting alternative cap- 
ital additions was developed. The system was based on 
combined use of Discounted-Cash-Flow and Payback con- 
cepts since these two appeared to fulfill the needs of this 
system most effectively. 

In order to test the apparent practicality of the system, 
it was used in an actual decision-making process. The 
required data were provided by an electronics firm that 
was in operation at the time of the study. Results of the 
asset evaluation were then written and included as a case 
study. 

Management in the past has been reluctant to adopt ob- 
jective asset evaluation techniques because of their fear 
that the techniques were enveloped in complex data. After 
application of the system to a specific and existing situa- 
tion as well as further discussion of the problem of select- 
ing capital additions with other companies, the conclusion 
formulated was that many companies could benefit meas- 
urably from the use of this type of evaluation concept. 
Contrary to general opinion, use of objective evaluation 
techniques involves less difficulty than anticipated by most 
businessmen. 
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The developmental history of large central-station 
nuclear power technology in the United States is consid- 
ered from the viewpoint of macro- and microeconomic 
investment and innovation theories. 

The environmental influences upon the innovatory 
process are considered in some detail, with particular em- 
phasis upon those elements that have imposed significant 
constraints upon the process. The discussion covers the 
technological logic of nuclear power, the economic en- 
vironment of innovation during the period in question, 
statutory limitations upon the innovatory process, and 
other special influences upon development, including non- 
economic national policy requirements. 

Following a review of the developmental history of 
specific large-scale nuclear power projects in the United 
States, the actions of the major participants in nuclear 
power development are considered in relation to the 
unique developmental constraints specified earlier, and 
to’received theories of innovation and investment behavior. 

The entrepreneurial activities of the Atomic Energy 
Commission and the Joint Congressional Committee on 
Atomic Energy since 1946 are analyzed in detail, with par- 
ticular emphasis upon the redefinition of the function of 
the AEC as an active and responsible agent in the innova- 
tory process. 

The innovatory behavior of the manufacturing sector is 
considered separately. The structure of the nuclear power 
equipment industry and innovative behavior of interested 
companies is analyzed. The analysis provides empirical 
substantiation for current explanations of oligopoly be- 
havior, and suggests that private investment criteria may 
generate patterns and rates of technical development in- 
consistent with nationally desirable optima. 

The role of the electric power utilities is also consid- 
ered, with particular emphasis upon the rationale of their 
active participation in nuclear power development. 

Experience with nuclear power developmental prob- 
lems suggests that orthodox prescriptions for the stimula- 
tion of innovatory activity may be inadequate under condi- 
tions where the technology involved is complex and the 
planning horizon is remote. The logic of private technical 
investment processes imposes a set of constraints that 
may lead to programming solutions inconsistent with na- 
tionally desirable programs. Under these conditions the 
exercise of governmental initiative in technical decision 
making may become necessary. 

Microfilm $2.75; Xerox $8.80. 195 pages. 
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It is generally agreed that investment decisions consti- 
tute an important area of entrepreneurial decision-making, 
yet it is equally true that there is a real dearth of criteria, 
or rules, for aiding the decision-maker in selecting the 
best alternatives from a set of investment opportunities, 
that is, in following an optimal investment policy. The 
development of rules for making such decisions represents, 
therefore, a subject of great practical and theoretical in- 
terest. 

This thesis examines some of the problems faced by a 
firm in making investment decisions. The primary focus 
of interest is on replacement decisions and especially on 
the problem of deciding which course of action to select 
from given alternatives in order to maximize given goals. 
The discussion of this problem, the criterion problem, is 
oriented towards a critical evaluation of the “urgency 
rating,” a criterion recently developed by George Terborgh. 
[Business Investment Policy, Machinery and Allied Prod- 
ucts Institute, 1958.] 

The introductory chapter discusses and defines the ele- 
ments of the investment problem from the point of view of 
the decision-maker. The initial part of this discussion is 
devoted to the definition of the criterion problem and of 
how it is related to other aspects of decision-making. The 
treatment is at a general level. Chapter II elaborates the 
discussion of the criterion problem and its relationship 
with other problems of decision-making in the specific 
context of investment decisions and presents a detailed 
and critical survey of specific investment criteria and the 
technical problems associated with their use. The conclu- 
sions of that survey indicate the theoretical superiority of 
the present value method as an investment ranking cri- 
terion. In addition Chapter II includes a statement of the 
differences and similarities between investment and re- 
placement problems, the emphasis being placed on indicat- 
ing the economic problems which occur as a result of the 
subdivision of the investment decision. 

Chapter III attempts to provide a systematic and com- 
prehensive presentation of various approaches to the prob- 
lem of economic replacement. Specifically it evaluates 
contributions from economic theory (Friedrich and Vera 
Lutz), managerial economics (Joel Dean), and operations 
research (C. West Churchman et al.). The only model 
which attempts to deal with the fundamental problems of 
investment--the existence of interrelationships between 
time periods and, therefore, the need to view them si- 
multaneously--is that of the Lutzes, whose application of 
the user cost concept reflects the importance of the time 
dimension of investment decisions. This approach also 
uses the present value method as an investment criterion. 

These three chapters provide the bases for the detailed 
definition and critique of Terborgh’s urgency rating in 
Chapters IV, V, and VI. Terborgh’s model is presented in 
analytical form and is shown to represent a variant of the 
internal rate of return. Its basic structure is, therefore, 
at variance with the theoretically superior present value 
method. An evaluation of the urgency rating as an operational 
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decision rule shows that it is extremely practical, but no 
more practical than the use of the present value method. 
The final chapter suggests the potential relevance of the 
recently developed decision-making models of the firm 
and of computer simulation to future research in capital 
budgeting. The text of the thesis is supplemented by five 
appendixes. These contain the derivation of all of the 
formulas used in the text together with an indication of 
the extent to which the conclusions vary with changes in 
some of the assumptions--for example, concerning the 
time-shape of the earnings streams of investments--and 
the introduction of additional variables such as taxes and 
depreciation. Microfilm $2.75; Xerox $9.25. 204 pages. 
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The use of rent-paying capacity as one criterion of de- 
partment location implies the existence of a second cri- 
terion, a system or method of valuing the various locations 
within a retail store. A review of literature bearing on 
retail store location, store layout, and department location 
indicated that there are two theories relating to methods 
of valuing the various locations within a retail store, and 


that the application of these two theories gives conflicting 
results. The two theories are the assessors’ depth table 
theory of department location and urban location theory 
applied to internal location of merchandise departments. 

The objectives of this study are to focus attention on 
the problems involved in using space valuation as a cri- 
terion of department location, to re-examine the whole 
question of space valuation and rent-paying capacity as 
criteria of department location, and to investigate further 
the problem posed by the two conflicting theories. 

The problems and limitations of using space valuation 
as a criterion of department location are analyzed both 
theoretically and empirically. The theoretical analysis 
includes both variables and treats them from the point of 
view of their applicability to the problem. Empirical evi- 
dence consists of selected case studies which are used to 
reinforce the theoretical analysis and to test the hypoth- 
esis that the use of the assessors’ depth table theory of 
department location is invalid. 

The dynamic aspects are also considered, i.e., the ef- 
fects of change in productivity on the hierarchy of rent- 
paying capacity. Empirical evidence was presented using 
an historic type of analysis of the selected cases. It is 
found that change does make a difference on the hierarchy 
of rent-paying capacity. 

The empirical evidence discloses no distinct and recog- 
nizable pattern of space valuation either in the static analysis 
(operating results of a single year, but using three different 
methods of valuation) or inthe dynamic analysis (operating re- 
sults of two selected years using a single method of valuation). 





In view of the evidence presented, it is concluded that 
space valuation, under present conditions, cannot be used 
as a criterion of department location. If space valuation 
cannot be used, then rent-paying capacity as a criterion of 
department location becomes a meaningless phrase. 

The possibility of weaving the principles of store layout 
into a theory of location for departments within a retail 
store is briefly explored in the last chapter. 

Microfilm $2.75; Xerox $7.00. 148 pages. 
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Operations research was first used as an approach to 
analyzing military problems during the Second World War. 
Following the Second World War, and particularly after 
1950, industrial firms in the United States began to use 
operations research in the analysis of management prob- 
lems. The literature to date has been concerned mainly 
with the mathematical and statistical tools of operations 
research, and only to a minor extent with the practices 
and problems in administering operations research activ- 
ities within the structure of industrial firms. 

Data regarding administrative practices and problems 
were obtained from persons engaged in nonmilitary opera- 
tions research in 78 operations research activities in 70 
firms. The 70 firms represent a good cross-section of 
different sizes of firms in various industries. In addition 
to the information obtained from operations research 
workers, executives in approximately half of the firms 
supplied additional information regarding administrative 
problems and the status of the operations research ac- 
tivity. 

Typical patterns of administrative practices in the 
firms from which data were obtained are as follows: 


Organization. The operations research activity is 
treated as a minor staff activity reporting to an executive, 
usually a staff executive, below the vice-presidential level. 
In most cases the operations research activity performs 
studies for all functions in the organization. Because of 
the small size of the activity there is little or no internal 
organization structure in the operations research group. 





Personnel. The activity is carried on by three or four 
professional persons assisted by one or two nonprofes- 
sional persons. The professional personnel are persons 
with both academic backgrounds and previous work ex- 
perience in technical, scientific, or mathematical areas. 
Training programs for operations research personnel are 
informal or involve only personal study. More of the pro- 
fessional personnel are obtained from within the company 
than from outside the company. Generally professional 
persons who leave the operations research activity move 
to other positions in operations research or to technical 
or scientific positions, most frequently outside the com- 


pany. 
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Budgeting. The operations research activity has a sep- 
arate budget, but it does not charge directly for its serv- 
ices to other departments. 


Project management. Operations research personnel 
play the greatest role in leading projects and also in sug- 
gesting studies to be undertaken. 





Characteristics of projects. Most studies are in the 
areas of manufacturing and marketing, and the principal 
techniques used in attacking the problems are mathemat- 
ical and/or statistical in nature. There is no indication 
that the subject matter of typical projects involves con- 
siderations of a broad, high-level policy nature or the in- 
tegration of many disciplines in the approaches to prob- 
lems. The adequacy of relations with other departments 
plays a large role in the success or failure of projects in 
addition to the technical qualities of the solution. 

In the firms studied, the major current problems in 
the administration of the operations research activity are, 
in their approximate order of importance: 





1. Lack of understanding of operations research 
methods by executives in company. 


. Inability of operating executives to recognize proper 
problems for operations research. 


. Unwillingness of operating executives to ask opera- 
tions research group to investigate internal prob- 
lems in department. 


. Operations research techniques suggested in opera- 
tions research literature not suited to practical in- 
dustrial problems. 


. Inability to complete projects as quickly as desired. 


. Insufficient time and effort expended on selling of 
values of operations research methods and results 
to management by operations research personnel. 


At present there is no clearly defined concept of what 
function operations research should perform. A suggested 
function is that of analyzing management problems in all 
areas including high-level policy matters using any 
methods which may be suitable. 

Microfilm $3.65; Xerox $12.85. 281 pages. 
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The study was conducted to investigate the effect of 
personal sales effort on dollar sales volume in the elec- 
tric motor industry as an aid to optimal staff utilization. 
Since it was not possible to conduct the research on a 
multi-company basis, the single company approach was 
used. Company A was willing to cooperate fully with the 
writer. 





Two sources were used in gathering the data: 

1. Company A’s 1960 salesmen’s call reports and 
dollar sales volume. 

2. Interviews were conducted with twenty nine cus- 
tomers, eleven manufacturers’ representatives and six- 
teen salesmen in eleven midwestern, southern and eastern 
states. 

In their interviews customers reported that personal 
contact was the primary method of trading motors; 50% of 
the customers stated that the purchasing directors alone 
decided on the make of motors. Customers also reported 
that quality, delivery and price had the greatest effect on 
their purchasing decisions and that their main reason for 
not purchasing from certain manufacturers was their un- 
willingness to increase the number of their suppliers. 

Manufacturers’ representatives stated that technical 
service, quality and price were the major sales factors. 
When the three groups were asked to rank the prepared 
list of sixteen sales variables they agreed that quality had 
the greatest effect on dollar sales volume. Effect of call 
frequency was ranked thirteenth by customers, tenth by 
salesmen and sixth by manufacturers’ representatives; 
over-all effectiveness of salesmen was ranked tenth by 
customers and third by manufacturers’ representatives 
and salesmen. Rank order correlations indicated greater 
agreement between the manufacturers’ representatives 
and salesmen than between either of them and the cus- 
tomers. 

Quality, service, delivery and completeness of line 
were the important factors affecting large percentages of 
sales; customers’ specifications and special kinds of 
motors were the major variables determining small per- 
centages of sales. ‘ 

Despite the fact that customers did not specify sales- 
men’s personal traits as an important factor affecting 
sales, the analysis showed a substantial relationship be- 
tween customers’ volume of purchases from salesmen and 
their evaluation of these salesmen’s abilities and person- 
alities. 

Sales volume and call frequency were highly corre- 
lated; however, 37.5% of the customers stated that call 
frequency had no effect on their purchasing decisions and 
another 37.5% indicated that excessive calls had adverse 
effects. Seventy two percent of the eighteen customers 
who offered an opinion on call frequency stated that one 
call every two or three weeks should be adequate. Despite 
the fact that customers stated that call frequency was not 
an important influence on their purchasing decisions, the 
high correlation of recalled productive calls and percentage 
of purchases strongly suggest that the volume of purchases 
varied directly with recalled call frequency. 

The analyses of the 1960 call reports and sales volume 
and the data obtained from interviewing the customers, 
manufacturers’ representatives and salesmen suggest the 
following conclusions: 

1. Minimal personal contact is necessary for trading 
electric motors. 

2. The high correlations between reported calls and 
sales volume, and recalled call frequency and percentages 
of purchases were not due to the fact that high call fre- 
quency leads to higher sales but that large volume of sales 
leads to higher call frequency, and that the best salesmen 
report the most calls. 

3. The opinions of customers on call frequently lend 
support to the conclusion that personal sales effort 
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should be redirected to small customers showing promise 
of becoming large accounts. 

It is therefore recommended that staffing salesmen 
should be predicted upon the proper utilization of their 
time and on the number of potential and small accounts. 

Microfilm $2.75; Xerox $5.20. 101 pages. 
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This research studied the career patterns and certain 
sources of orientations to achievement of two organiza- 
tional scalars, executives and lower managers. The 
career pattern data consisted of the occupational back- 
ground of the respondents including such areas as inter- 
firm mobility, geographic mobility, changes in functional 
area, and career speed. The hypothesis established was 
that executives will be characterized by a higher occupa- 
tional origin of their father and wife’s father than that of 
lower managers; that executives will have attained a higher 
level of education than lower managers; and, for those re- 
spondents with military experience, executives will have 
been discharged at a higher rank than lower managers. 
The central purpose of the study was to establish whether 
or not clear differences or contrasts exist in the back- 
ground of individuals that serve to distinguish high status 
achievers from lower status people while such groups are 
still in their twenties. If such relationships hold, then it 
may be possible that these and other sources of orientation 
may vary directly with other class or status arrangements. 
Thus education and family class, among others, may be 
shown to vary upwardly from manual occupations to white 
collar non-supervisory positions, on through lower, middle, 
and executive levels. No person’s eventual career level 
can be predicted with certainty, but the range of error 
might be reduced if the approach established here is suc- 
cessful. 

Three-hundred twenty-six usable mailed questionnaire 
responses were obtained from a random sample of execu- 
tives and lower managers from four major multiplant in- 
dustrial corporations. The net response was 58%; the 
average age of both groups was 46. Chi square computa- 
tions indicated no statistical difference among the major 
career pattern background factors between the executives 
in this study and the American business leaders in the 
classic Warner and Abegglen 1952 study. Substantial dif- 
ferences did exist, however, in almost all areas estab- 
lished for study among the 178 executives and 148 lower 
managers. 

The occupational level of father and wife’s father, edu- 
cation of respondent and members of the respondents’ 
family, and military exit rank level tended to vary directly 
with the occupational scalar level of the sample group. 

For example, more than twice as many executives as lower 
managers came from high status occupational origins, 
nearly twice as many executives married into high status 
families as lower managers, 69 per cent of the executives 





graduated from college versus 25 per cent for lower man- 
agers, six times as many executives obtained a post- 
graduate degree as lower managers, and 45 per cent of 
the executives who had military service were discharged 
as Captain (or equivalent) or higher, compared to 14 per 
cent in the case of lower managers. The hypothesis was 
confirmed within the limitations of the study. 

However, these differences in orientations and career 
patterns among the scalars studied were not extreme. 
A certain minority of the respondents in both groups pos- 
sessed a similarity in the career pattern and orientation 
level of each other; therefore, it must be concluded that 
certain factors other than those studied in this research 
design are operating to influence the career achievement 
level of individuals. If it were deemed desirable to predict 
high and non-high status achievers from a group of indi- 
viduals in their twenties, the results of this study, applied 
realistically, could narrow the range of error in making 
such predictions. 
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In recent years increased emphasis has been placed by 
the business enterprises on gaining an insight into the de- 
terminates of consumer attitudes and behavior. This dis- 
sertation is organized into two parts. The first part is a 
general exposition of consumer attitudes and behavior. 
The determinates and the elements of consumer attitudes 
and behavior are considered. In addition this part presents 
a discussion of the techniques used to measure consumer 
attitudes, motives, and behavior. 

The second part builds upon these general theories and 
concepts, and is an intensive study of consumer attitudes 
and behavior related to the purchase and use of fryer 
chicken. This empirical study is based upon two consumer 
surveys of the Greater Seattle Area conducted in 1960 in 
consumer homes and in supermarkets. 

From the empirical portion of this dissertation a 
number of significant conclusions are drawn about con- 
sumer attitudes and behavior relating to the purchase and 
use of fryer chicken. 

Greater Seattle families tend to serve fryers two or 
more times a month, which is higher than the national 
average consumption rate. Only one family in ten did not 
serve fryers in the month prior to the residential survey. 
Family socio-economic characteristics appear to affect 
fryer consumption. In general, the larger the family the 
more frequently fryers are consumed. Families in the 
second and third stages of the family life cycle, those with 
children in the household under 20 years old, serve fryers 
more often than families in the other three stages. Middle 
and upper-middle income families consume fryers more fre- 
quently than families inother income classifications. 
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This study found that consumption patterns for fryers 
in the Greater Seattle Area are relatively uniform through- 
out the year. Specifically, three-quarters of the families 
interviewed served fryers at about the same frequency 
throughout the year. Eighteen per cent of the families 
surveyed consumed fryers more frequently during the 
summer months. Family socio-economic characteristics 
appear to affect seasonal fryer consumption. Family size 
affects fryer consumption. Middle-sized families, those 
with 3 to 6 persons, tend to serve fryers more frequently 
during the summer than did other size families. Families 
with children also tend to serve fryers more often in the 
summer. The frequency of serving fryers tends to in- 
crease as family income increased from $3,000 to $10,000 
a year. 

This study indicated that family socio-economic char- 
acteristics have little effect on a family’s weekly pattern 
for serving fryers. Just under half of the respondents in- 
dicated that their serving of fryers did not vary signifi- 
cantly throughout the week. Some families did, however, 
serve fryers more often on Sundays and holidays than on 
week days. 

Two factors are paramount as purchasing motives for 
fryers. Although the respondents indicated their principal 
reason for purchasing fryers was because their family 
liked fryers, the economy (price) of fryers was a close 
second buying motive. There appears to be little relation- 
ship between the reasons consumers purchase fryers and 
their age or occupation. In addition family size or stage 
in the family life cycle appear to have little effect on the 
reasons respondents purchased fryers. Family income 
does, however, appear to affect significantly the reasons 
respondents purchased fryers. In general, the lower the 
income the more important price is as a buying motive. 

A major conclusion of the study is that there is a sub- 
stantial consumer awareness of anddemand for Washington 
grown fryers. Over half of the respondents interviewed 


stated they attempted to purchase Washington grown fryers. 


The reasons given by the consumers for their preferences 
were that they felt that Washington grown fryers were 
fresher, of better quality, and the purchase of Washington 
grown fryers supported a local industry. 

Because the labeling act makes mandatory the labeling 
of fryers sold in Washington as to their state of origin, 
most respondents interviewed knew the state in which their 
lastfryers were grown. From 72 to 99 per cent of the con- 
sumers reported that their last fryers were grown in Wash- 
ington State. 

There is a significant lack of brand preferences for 
fryers on the part of Greater Seattle consumers. Specific- 
ally, three-fifths of the consumers who were interviewed 
in their homes did not have a definite brand preference. 
Less than two-fifths of the respondents surveyed had no 
brand preference for fryers. The three primary reasons 
which consumers had for their brand preference were: 
that the brand was always of good quality, it was the brand 
“their store” carried, or it was a fresher product. 

Another major finding of the study was that one-half of 
the respondents interviewed in their homes froze fresh 
fryers although the majority of consumers resist the pur- 
chase of frozen fryers. Family socio-economic character- 
istics appear to affect the home freezing of fryers. The 
larger the family the greater the likelihood of home freez- 
ing of fresh fryers. The stage of the family life cycle af- 
fects the home freezing of fryers. The greatest amount of 





home freezing of fresh fryers takes place in families with 
children. As family income increases the home freezing 
of fresh fryers also increases. 

Seattle consumers generally weigh three factors when 
selecting fryers: freshness, cleanliness, and price. 
Family socio-economic characteristics appear to have 
little effect on the factors consumers consider when se- 
lecting fryers. 

The final conclusion drawn by this study is that fryers 
generally are well liked by consumers and have a favor- 
able product image in the minds of the consumers. Greater 
Seattle consumers indicated that fryers were: tender, 
tasty, fresh, flavorful, wholesome, appetizing, young, clean, 
and inexpensive. They also felt that fryers were conven- 
ient to serve, able to be served on any occasion, a favorite 
with everyone, and ready to cook. Most Seattle respondents 
did not feel fryers were expensive, hard to eat, greasy, or 
messy. 

In addition to the above conclusions, this dissertation 
makes a number of specific recommendations to the Wash- 
ington fryer industry and the agricultural industry in gen- 
eral. To the Washington fryer industry recommendations 
are made concerning advertising, sales promotion, areas 
for further research, and industry cooperation. Recom- 
mendations to the agricultural industry deal with increased 
coordinated commodity promotions and areas for further 
research. Microfilm $3.50; Xerox $12.40. 272 pages. 
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The fact that in California, Washington, Minnesota, and 
several other states and territories general-merchandise 
warehouses are regulated, or are subject to regulation, by 
public-utility commissions presents a paradoxical situa- 
tion. In no way do these companies seem to meet the tra- 
ditional tests determinative of public-utility status: the 
industry is highly competitive, both internally as among 
the relatively large number of operators in each major 
city, and externally because of customers’ abilities to pro- 
vide their own services; its customers are not the defense- 
less members of the general public but rather our largest 
manufacturing concerns represented by skilled and well 
informed traffic managers; and there has never been any 
history of discriminatory or abusive treatment by general- 
merchandise warehousemen. 

This study, an attempt to find an explanation of the rea- 
sons for this apparently unwarranted classification, in- 
volved an exhaustive search of the statutes, court deci- 
sions, and opinions of the attorneys general of every state 
(and of several territories) since the colonial period and 
a similar examination of commission reports and opinions 
in jurisdictions where this classification has been in effect. 
Origins of the practice of regulating warehouses as 
businesses affected with the public interest were found 
in the colonial and post-Revolutionary-War periods, at 
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first in connection with warehouses for tobacco, and later 
those for other commodities such as cotton. 

Little attention was focused upon this activity, however, 
until agitation in Illinois against terminal-transfer grain- 
elevator operators in the city of Chicago led to constitu- 
tional and statutory provisions placing this industry under 
commission control as to rates and other matters. In de- 
termining the constitutional right of the state to apply such 
regulation, the Supreme Court of the United States, in 
Munn v. Illinois in 1876, enunciated the general principle 
that businesses affected with the public interest are sub- 
ject to regulation and found that the particular grain ele- 
vators involved were so affected. 

It is the author’s opinion that the court had no intention 
of laying down a broad rule that grain elevators in general 
were subject to regulation, but this was the manner in 
which its decision was interpreted. Control of grain ele- 
vators developed in twenty states, in twelve of which en- 
forcement was carried out by railroad commissions. Based 
on an analysis of each aspect of such regulation, it was 
concluded that grain-elevator control, that reached its 
apex in the early part of this century, included most of the 
features that characterize public-utility regulation today. 

Further widening of the scope of warehouse regulation 
appeared in the decade from 1911 to 1920, when eight states 
that created public-utility commissions included ware- 
houses of all types in their lists of regulated industries. 

In four of these (California, Idaho, Illinois, and Washington) 
regulation was active and thorough during this period, 
while in Indiana, Maine, Nevada, and Utah the statutory 
powers have never been implemented. 

An utterly different attitude toward the warehousing 
business appeared in Massachusetts in 1860 in the form of 
a statute permitting voluntary licensing and bonding of 
warehousemen in order to enhance the acceptability of 
their warehouse receipts. This was copied in twenty states, 
seven of which were located in the southern cotton-growing 
area. In 1916 the United States Warehouse Act followed 
the same general pattern, coupled with rigorous inspection 
procedures. After 1931, when it became possible for al- 
most any agricultural-commodity warehouseman (including 
operators of grain elevators) to escape control by obtain- 
ing a federal license under this law, public-utility regula- 
tion remained effective only with respect to general- 
merchandise warehouses. 

Classification of general-merchandise warehouses as 
public utilities was found by the author not to be in the in- 
terests of protecting the general public, but rather to be 
evidence of misapplication of the facilities of public-utility 
commissions, at the request of the companies presumably 
regulated, for the purpose of maintaining price structures 
and preventing competition. Recommendations were made 
that the state legislatures concerned repeal statutory pro- 
visions that warehouses of any type are public utilities. 
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Basically, a mutual fund is an investment cooperative 
that provides the investor with a device to pool his funds 
under common investment management. A mutual fund is 
known formally as an open-end, managed investment com- 
pany. An investment company is an organized investment 
conduit that restricts its portfolio to marketable secur- 
ities. “Managed” refers to the unrestricted authority of 
the officers to select and alter the composition of the in- 
vestment portfolio, subject only to the general, announced 
policies of the company. The “open-end” feature is the 
distinguishing characteristic of mutual funds. The term 
refers to the fund’s flexible capital base; all mutual funds 
issue redeemable capital shares and most funds contin- 
uously offer their capital shares to the public. All capital 
share transactions are based on the net asset value per 
share computed by using the latest market quotations for 
investment securities owned. At year end 1960 over 250 
mutual funds held net assets valued in excess of $17 bil- 
lion. 

To date, the discussion of the accounting aspects of 
mutual funds has been very brief and largely limited to ob- 
servations of the general accounting practices in the field. 
This study offers a thorough analysis of the proper ac- 
counting procedures for mutual funds with special em- 
phasis on the periodic shareholder reports. The principal 
conclusion is that the financial statements included in the 
reports do not meet the standard of adequate disclosure. 
The most general deficiency is the attitude “let the figures 
speak for themselves.” There is a serious failure to com- 
municate, in an effective manner, the performance and 
position of the mutual fund in relation to announced invest- 
ment objectives and policies. Based upon an analysis of a 
substantial and representative sample of current reports 
issued by mutual funds, the author found that a specific 
analysis of the investment value of mutual fund shares is 
very difficult. In particular, the rate of revenue earned on 
each type of portfolio security was not disclosed, functional 
classification of the fund’s expenses was lacking, and port- 
folio turnover for each significant class of investment se- 
curities was indeterminate. Also, the statements were not 
sufficiently geared to the individual shareholder’s perspec- 
tive. Accordingly, the author offers a model set of finan- 
cial statements as a better substitute. 

Beyond being an interesting and relatively unique case 
study, the subject offered a good empirical touchstone by 
which to test the generally accepted accounting principles 
concerning investment transactions and income and capital 
share retirements. The “cost principle” appears inade- 
quate and misleading when accounting for an investment 
operation in a marketable security; to account for the total 
income from such an investment security requires the use 
of market valuation procedures. Generally accepted cap- 
ital share redemption entries, as suggested in many ac- 
counting textbooks, proved to be incorrect in the particular 
case of mutual funds. The over-riding concern in classi- 
fying the shareholder equity accounts of a mutual fund is 
to distinguish between distributable and non-distributable 
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capital since mutual funds, for all practical purposes, dis- 
tribute all of their earnings from net investment income 
and capital gain sources. Capital share redemptions do 
not reduce the balances in the distributable earned capital 
accounts. Microfilm $2.75; Xerox $9.00. 196 pages. 


DESIGN OF A LOCATIONAL PREFERENCE 
INDEX FOR TEXAS SUPERMARKETS 


(Order No. 61-4729) 


Jarrett Edwin Woods, Ph.D. 
The University of Texas, 1961 


Supervisor: Aaron H. Chute 


This study began with an investigation of existing lit- 
erature in search of location theories or hypotheses which 
would contribute to an understanding of the location proc- 
ess. Although emphasis was placed on theory relating to 
the location of tertiary activities, the contributions von 
Thiinen and other economists whose interests were cen- 
tered on agricultural location, and the contributions of 
others such as Loésch, Hoover, and Isard, who were con- 
cerned primarily with the location of manufacturing ac- 
tivities, were all considered. 

Location theory was considered as fitting into several 
broad categories: incidental location theory which was 
mentioned in the consideration of other economic phe- 
nonema; biological growth theory which visualized growth 
and development as occurring in a predictable pattern 
similar to the development of a biological organism; ag- 
glomeration theory which emphasized the tendencies to- 
ward concentration of activities in a geographical area; 
transportation theories which viewed the location of ac- 
tivities as being dependent on transportation costs; and 
profit maximization theories which assumed that the entre- 
preneur will employ, by the process of substitution, in- 
puts which will maximize profits. 

Subsequent to the analysis of location theory, a study 
was made of available lists of locational factors which ana- 
lysts considered to be most important in the selection of a 
retail site. Using the check list developed by Helen Canoyer 
as a starting place, and eliminating from this list factors 
which were not considered important by at least five of the 
thirteen writers whose check lists were used, it was pos- 
sible to isolate eight locational factors which could be con- 
sidered to be critical or at least very important. 

Personal interviews with successful supermarket execu- 
tives were used to find additional factors which should be 
included with those emphasized by location analysts and 
theorists. A questionnaire was developed to sample the 
opinion of supermarket operators regarding the relative 
importance of a list of location factors. The question- 
naires, consisting of 26 multiple-response questions and 
additional classification questions, were mailed to super- 
market operators in Texas. Sixty-two usable responses, 
representing about 39 per cent of the supermarkets in the 
state, were received and tabulated. These responses rep- 
resented the attitudes of chain stores, independent stores, 
and voluntary supermarket organizations. 




















With this background of theory and location practice, 
it was possible to develop an approximate index of loca- 
tional preference: 


APPROXIMATE 
INDEX OF 
LOCATIONAL 
PREFERENCE 


(Px + Pxin) + (Cy + Cx4n) 


+ C + Cop + Sp + (Y, - Yn) + Ww 


where P, is the present area potential 


Pin is the area potential in n years 


Cx represents existing or immediately 
foreseeable competition 


represents estimated competition in 
n years 


represents costs of occupancy 


represents site-influenced operating 
costs 


includes all the physical characteristics 
of the site 


represents income stability or change 


is a variable representing other im- 
portant locational factors 


and Ww 


An Index of Locational Preference was developed using the 
factors specifically mentioned in the formula and adding 
seven factors in place of St (site characteristics). Eight- 
een locational factors were classified in three general 
categories: (1) very critical, (2) strategic, and (3) im- 
portant. 

The Locational Preference Index was tested with a 
number of alternate sites in several Texas cities, and it 
is anticipated that the Index will be useful to supermarket 
managers who have responsibilities for site selection. 

In addition to providing a quantitative measure of the rela- 
tive merits of proposed sites, use of the Index should as- 
sure location analysts a measure of comprehensiveness 
which has not been characteristic of site selection pro- 
cedures in the past. In the form of a worksheet with a 
manual of instructions, the Index should be of particular 
value to the supermarket operator who does not have out- 
side agencies to assist him in the selection of a new site 
for a supermarket. Use of the Index should assist in the 
selection of an optimum site, one which will provide the 
maximum opportunity for profit. 

Microfilm $2.75; Xerox $8.20. 177 pages. 
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APPLICATIONS OF 
LINEAR PROGRAMMING TECHNIQUES 
TO SOME PROBLEMS OF 
PRODUCTION PLANNING OVER TIME 


(Order No. 61-4642) 


Ramzy Mohamed Zaki, Ph.D. 
North Carolina State College, 1961 


Supervisor: Richard Loree Anderson 


This dissertation is concerned with the decision prob- 
lem faced by a firm which produces a non-storable com- 
modity and has to spend large amounts of capital on a 
specialized factor that could be idled part of the time by 
fluctuations in production. In particular it is assumed that 
the firm uses f resources, Ny; units of the r‘) resource 
being available for production. These resources are to be 
allocated to one or more of T different time periods, n,+ 
units of the r*" resource to the t*® period. Each of these 
Nyt units can produce y,+ units of output at a price less 
direct variable costs of p,+; i.e., the total returns are 


f T 
<2 Dw Net Yrt Prt: 


r=1 t=1 
The decision problem is to determine the allocation plan 


[Magee ee Mygy eee My ps e SM yy ee Magy eM pi eee 


Ne» ee - Nets ee » Ne] 


which maximizes 


f 
Z=R- ¢ Max| 2 natY xt | 
: : 
T 
subject to the restrictions dy nyt < N, andn,, > 0. The 
cost of the specialized factor for being available in any of 
the T time periods is approximated by a constant multiple 
of the maximum production in any one time period. 
Optimal allocation plans are obtained using a simplified 
model, with f = 1 and p,= 2 betel. iden =pr=p>0 
for every value of c/p in the interval c/p = 
Linear programming procedures are ae to solve the 
problem with a less restrictive model, where the py may 
be unequal. 
For the general model, linear programming procedures 
are also needed. 
New variables are introduced: 


f 
G* = Max | nt¥ xt | : 
t T=1 


G* - UarVrt ; 


N;- 


yi 
2 Mrt 
C22 


The problem is restated as follows: 
Find the vector 

PEs 9 oo sip BST FD y go so MDG Mags 00 eg Ti 000} 
Dri, -++ MrT; . +055... jMeT 3G*] 


which maximizes the linear function 





T f 
2, E, + 0 2D 
t=3 T= r 


1 


subject to the linear constraints 
20; D, > 0; n,, > 0; G*>0, 


E; + Dneevet - G* = 0, 


- 
De + Dm 


These linear constraints are summarized in terms of 
column vectors for each of (f+1)(T+1) variables E,, D,, 
n-+ and G*. 

As a starting basis the one associated with the fol- 
lowing extreme point solution (f + T positive variables) 
is chosen: 


htt N,>0 if Prt Yrt = Max [Py Yris:: 
nt 0 


-»PrT yr] >0; 


gts) - Max Dn QQ), so; 


r=1 tt y +t 


e) 2 gH) _ gl) so , 


p:) 0 forall r. 


The corresponding value of the objective function for this 
initial solution is 


zh) . 2 > nl) Prt Yrt ~ ¢ Gt) ? 


=1 r=1 
which is maximum among all Z corresponding to solutions 
with G* > G*(1) , 


The linear programming procedure starts with an 
initial solution such as that given above; determines if 
one of the omitted variables can profitably be added; and 
if one can profitably be added, determines which of the 
original set should be removed. gi) would be changed 
by an amount c¢; - zi) for each unit of the j*® variable 
if introduced into the system, where c; j represents the 
added returns due to the j= variable and z\ 1) the change 
in z(t 1) due to changes in the other Seclinied needed to 
satisfy the constraints. Among the variables with a cor- 
responding c, - zi) > 0, the one for which a certain 
linear function of cy- 2 1) is maximum is introduced. 


This criterion aE the increase in g(2) for a unit 
decrease in grt e 


A procedure is developed for finding the optimal solu- 
tions to the general problem for each value of c in the 
interval c > 0. 
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RECENT MORTGAGE LENDING TRENDS 
IN TRAVIS COUNTY, TEXAS. 


(Order No. 61-4678) 


George William Berry, Ph.D. 
The University of Texas, 1961 


Supervisor: Dr. J. W. Cashin 


The dissertation is basic research which examines 
mortgage lending activities in Travis County, Texas. Mort- 
gage loan originations were classified by type of lenders, 
both in dollar amounts and number of transactions. Mort- 
gage transfers were isolated to determine the net mort- 
gage acquisitions by the various lending groups. Primary 
lenders in this field are: (1) savings and loan associations, 
(2) life insurance companies, (3) commercial banks, 

(4) mutual savings banks, (5) mortgage companies, and 
(6) individuals. 

Although the local character of mortgage markets has 
long been recognized, detailed information on the structure 
and operations of local markets has not been readily avail- 
able. This study was designed to ascertain the relative 
importance during recent selected years of the local ac- 
tivities of these lenders in relation to the originations and 
net mortgage acquisitions. 

After deriving the local monthly data of mortgage loan 
originations and net acquisitions by types of lenders, in the 
years 1951, 1953, 1955, 1957, and 1959, the variations in 
the volume of activity are examined. National, regional, 
and local factors which influenced changes of the market 
positions in the period of study are examined. 

The dissertation is organized by chapters to review the 
role of each lender. Each institution’s characteristics are 
discussed; their growth rate during the past decade is ex- 
amined; their main sources of funds are itemized; and 
their local mortgage lending activities are reviewed. Sav- 
ings and loan associations are discussed in Chapter 2, life 
insurance companies in Chapter 3, commercial banks in 
Chapter 4, and mortgage companies in Chapter 5. A sum- 
mary of the findings of this study and conclusions derived 
from the data is presented in the final section, Chapter 6. 

The value of the study is at least threefold. First, it 
enables mortgage lenders to determine the trend of their 
relative importance in the local mortgage market. Second, 
it facilitates a comparison of the local sources and uses of 
funds with the national pattern. Third, it enables the mort- 
gage companies in Austin, Texas, and the surrounding area 
to determine the major sources of funds. 

Microfilm $2.75; Xerox $8.60. 186 pages. 





PUBLIC PREFERENCES AND THE TAX 
STRUCTURE: AN EXAMINATION OF 
FACTORS RELATED TO STATE AND 

LOCAL TAX PREFERENCES. 


(Order No. 61-6338) 


Elizabeth Jane Likert David, Ph.D. 
University of Michigan, 1961 


One purpose of this study was to explore the deter- 
minants of individual tax preferences. The problem is 
important because of the relationship of individual tax 
preferences to the determinants of tax preferences in the 
community. It is important also as a test of the extent to 
which economic theories as to what constitutes a desirable 
tax structure have counterparts in the opinions of the pop- 
ulation at large. Since a study of this kind has not been 
done before, a second purpose was to find out whether 
survey research techniques could usefully be applied to 
problems in public finance. 

The data for the study were collected from personal 
interviews with a sample of the residents of the standard 
metropolitan area of Detroit. 

Four dependent variables were analyzed. These were 
general preferences about the income, sales and property 
taxes and specific preferences between an increase in the 
state sales tax and the introduction of a state income tax. 
Both socio-economic and attitudinal independent variables 
were included. The data were analyzed two ways. Per- 
centages were computed for a series of two-way tables to 
obtain information about the patterns of response to the 
questions. Multivariate regression coefficients were com- 
puted for the more important variables indicated by the 
relationships observed in the two-way tables. 

Partly due to the crudeness with which the variables 
were measured, less than a fifth of the variance in the de- 
pendent variables was explained. However, of the vari- 
ables which added to the explained variance, those meas- 
uring self-interest were the most important. The two 
variables which made the greatest contribution to the ex- 
plained variance in the regressions dealing with the income 
and sales taxes were income and education. Home owner- 
ship and type of community of residence were the most 
important of the explanations for preferences about the 
property tax. Most of the other measures of self-interest 
also tended to confirm that self-interest was important. 
Additional explanation related to self-interest was gained 
from variables which measured expectations about income 
and home ownership. One exception, however, was that 
people who did not send all their children to the public 
schools were no more inclined than those who did to dis- 
approve of a property tax. 

Another explanation for tax preferences was member- 
ship in groups, as measured by union membership and 
political party preference. People who were in unions and 
those who preferred the Democratic party were more in- 
clined than average to favor the income tax. Republicans 
were more likely to approve of the sales tax. 

In addition there were indications that people’s pref- 
erences about the relative size of the public sector of the 
economy influenced some tax preferences. Those who 
chose the sales tax seemed to be more likely than average 
to want to limit the public sector, those who were favorable 
toward the income and property taxes were less likely to 
want to do so. 
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Two types of conclusions can be drawn, one related to 
the findings, the other to the methodology. The conclusions 
based on the findings are that of the variables tested these 
measuring self-interest contributed most to the explaia- 
tion for preferences. Group memberships and preferences 
about the ideal size of the public sector also contributed to 
the explanation. The conclusion to be drawn from the meth- 
odology is that useful information can be obtained from 
surveys of this nature so that further research along these 
lines appears to be worthwhile. 

Microfilm $2.75; Xerox $4.60. 86 pages. 


THE AVAILABILITY OF CREDIT TO 
WISCONSIN SMALL BUSINESS 


(Order No. 61-5921) 


Gene LeRoy Finn, Ph.D. 
The University of Wisconsin, 1961 
Supervisor: Professor James S. Earley 

The problem to which the thesis applies is the avail- 
ability of credit to Wisconsin small and medium-sized 
businesses; their creditworthiness relative to that of 
large firms; and changes in that relative credit worthiness 
from 1954-56 and from 1956-59. A grant, from the Small 
Business Administration financed the research upon which 
the thesis is based. 

Data collected for use in this study include 955 re- 
sponses to a questionnaire survey of small and medium- 
sized Wisconsin companies, and six years of financial data 
(1954-59) on 561 small and medium-sized Wisconsin firms 
and 105 large corporations. 

The procedures used include; a comparison of the 
credit experience of small and medium-sized Wisconsin 
corporations with their financial ratios; an analysis of the 
effect of size on the average and the variability (1954-59) 
of financial ratios of small and medium-sized Wisconsin 
firms and a group of large national corporations; and an 
analysis of the changes in these same ratios for the same 
companies from 1954-56 and 1956-59. 


The conclusions of the study are: 


There is a large group of Wisconsin businesses in man- 
ufacturing wholesale, retail and some service industries 
that were dissatisfied with their loan experience. Almost 
one-sixth of the respondents that sought external financing 
during the period from January 1955 to July 1960, had at 
least one loan application rejected. 

Unsecured term loans presented the greatest problem 
for Wisconsin small and medium-sized firms. Almost one- 
third of the respondents that tried to obtain this type of 
loan were unsuccessful. 

There were no clear differences ascertainable in the 
credit experience of different size classes of the firms in- 
cluded in the survey. 

Nor did companies in the different industry sectors, 
manufacturing, retail, wholesale and services, have differ- 
ing credit experience from the beginning of 1955 to mid- 
1960. 

Companies that were dissatisfied with their credit ex- 
perience, or that were unable to obtain all loans sought, 





had significantly weaker debt/assets ratios than the satis- 
fied companies. With respect to other financial ratios, 
there were no significant differences between the satisfied 
and dissatisfied companies. 

The 1954-59 average financial ratios of the Wisconsin 
small and medium-sized corporations studied are not sig- 
nificantly weaker than those of the sample of large firms, 
but the financial ratios of this same group of Wisconsin 
firms do vary more than do those of large corporations. 

During the 1954-56 period of business expansion, the 
financial ratios of the small and medium-sized Wisconsin 
corporations did not deteriorate relative to those of large 
corporations. Microfilm $2.75; Xerox $7.80. 166 pages. 


KOREA: A CASE STUDY IN INFLATION. 
(Order No. 61-5943) 


Clark Joel, Ph.D. 
The University of Wisconsin, 1961 
Supervisor: Professor Theodore Morgan 

Between 1945 and 1957, the Republic of Korea experi- 
enced an inflation that ranks with the most serious infla- 
tions on record, The Seoul Wholesale Price Index (1947= 
100) rose by 1839 times during this period. The inflation 
was halted — or at least interrupted — by a successful 
stabilization program launched in 1957. 

This dissertation is a study of this inflation during the 
decade of the 1950’s. While this study focuses on the na- 
ture and causes of the monetary disequilibrium that pre- 
vailed in Korea during this period, the country’s balance of 
payments is also analyzed and prospects of reducing Korea’s 
dependence of U. S. economic aid are assessed. 

The first chapter defines the basic theoretical concepts 
used in the study and explores the role of price stability in 
a program of economic development. The arguments for 
and against “mild inflation” as a means to stimulate eco- 
nomic development are discussed and critically evaluated 
and the pertinent literature is reviewed. Our tentative 
conclusion is that governments of underdeveloped nations 
will be well advised to adopt price stability as a key policy 
objective. 

Chapters II through V provide the background informa- 
tion required for an analysis of the causes of the Korean 
inflation. They outline Korea’s major economic problems, 
present and interpret basic data on the Korean inflation, 
describe Korea’s monetary institutions and critically ap- 
praise the monetary policy pursued by the Bank of Korea 
during the 1950’s. The Bank’s responsibility for the infla- 
tion is discussed in Chapter IV while the contribution of 
the government’s budgetary deficits to the inflation is ap- 
praised in Chapter V. 

The major causes of the Korean inflation are analyzed 
in Chapter VI. Available evidence indicates that the ve- 
locity of circulation remained relatively stable during the 
decade of the 1950’s taken as a whole. The major factors 
responsible for the expansion of the money supply are: 

(1) The substantial budgetary deficits entailed by the dual 
task of reconstruction and support of an oversize military 
establishment; (2) over-expansion of bank credit to the 
private sector; (3) substantial and unrequitted local 
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currency advances to the U. N. Command during 1951- 
1953. The major factors which interfered with production 
are: (1) The destruction of capital and the disruption of 
production entailed by the Korean war; (2) shortages of 
trained and experienced personnel; (3) widespread and 
poorly administered price controls that aggravated the 
misallocation of resources. 

The stabilization program that brought Korea’s infla- 
tion to a halt is described in Chapter VII. While the 
Korean government took energetic and successful meas- 
ures to restrict the expansion of bank credit and to raise 
significantly the volume of tax collections, record ar- 
rivals of aid goods during 1957 helped significantly to en- 
sure the success of the stabilization program. 

The success of Korea’s stabilization program cannot 
be considered complete unless the nation also succeeds in 
eliminating its substantial dependence on foreign economic 
assistance. While Korea’s economic disequilibrium was 
diffused prior to 1957, it is now concentrated in the na- 
tion’s foreign accounts. Korea’s foremost problem is now 
clearly the reduction and eventual elimination of its de- 
pendence on U. S. economic assistance. Chapter VIII ex- 
plores the causes of Korea’s balance of payments dis- 
equilibrium and discusses the possibility of reducing Korea’s 
deficits on current account in the foreseeable future. 

To this end, tentative projections of foreign exchange earn- 
ings and import requirements for the next several years 
have been worked out. The outlook is grim. The paucity 
of the country’s natural resources, its dense and rapidly 
increasing population, the proximity of powerful competi- 
tors, the large military force that Korea feels compelled 
to maintain and an investment program insufficient in 
amount and inadequately planned combine to raise import 


requirements significantly above the level of export pro- 
ceeds that Korea can reasonably expect to earn. 

Chapter IX spells out a number of specific recommen- 
dations aimed at reducing future balance of payments def- 
icits and preventing a resumption of the inflation. 

Microfilm $4.35; Xerox $15.30. 339 pages. 


UKRAINIAN CAPITAL AND THE 
SOVIET ECONOMY 


(Order No. 61-4973) 


Zinowij Lew Melnyk, Ph.D. 
Michigan State University, 1961 


1. This study concerns capital formation in the USSR 
during the first five-year plan. Its prime objective is to 
examine capital accumulation in the Ukraine during this 
period. Such an area approach also reveals some of the 
unifying and centrifugal forces operating within the Soviet 
economy. In addition, by presenting the factual material 
on the Ukraine’s position in the USSR, the study contrib- 
utes to the history of economic relations between the 
Ukraine and Russia. 

The findings indicate that capital accumulation in the 
Ukraine during this period amounted to 14.3 billion rubles 
and was equal to 27.2 per cent of capital investments in 
the socialized sector of the Soviet economy. This is not 
surprising in view of the Ukraine’s paramount importance 
as an industrial center and exporter of agricultural prod- 
ucts. 





2. The second aim is to compute capital flow between 
the Ukraine and the rest of the USSR. Obviously, the de- 
velopment of new industrial centers required substantial 
capital movements within the USSR. The investigation 
shows that the Ukraine provided capital exports to the rest 
of the USSR of approximately 5 billion rubles. This was 
equal to 29.6 per cent of the revenues of the all-Union 
budget in the Ukraine, or 23.1 per cent of the combined 
revenues of the all-Union, republican, and local budgets. 
These Ukraine’s capital exports financed 11.5 per cent of 
total capital investment in the USSR socialized economy 
exclusive of the Ukraine. 

The above figures confirm the extent to which the 
Ukraine was obliged to subsidize economic development in 
other parts of the USSR. The subsidy, which constituted 
one third of all capital created in the Ukraine, must have 
inhibited growth of the Ukraine’s own economy while hold- 
ing down, if not lowering, local living standards. More- 
over, the decisions to export capital were made unilater- 
ally by the central government without any reference to the 
wishes of the Ukrainian people. Also, the Ukraine received 
no interest on her capital exports and lost all hope of ever 
being reimbursed at a future date. For these reasons, 
many writers contend that the Ukraine was exploited by a 
modern form of Russian imperialism far more crippling 
than anything experienced in the past. 

3. The third aim is to gain an understanding of the ori- 
gins and relative importance of the various sources of cap- 
ital. The evidence indicates that agriculture was an im- 
portant source of new capital, along with personal and 
industrial savings, in spite of persistent silence on this 
matter from Soviet officials. Undoubtedly, the Soviet gov- 
ernment was aware of the great fiscal opportunities af- 
forded by a combination of pricing policies and commodity 
taxation of agriculture. Thus, the prospect of exacting re- 
sources from agriculture must have presented an im- 
portant consideration in forced collectivization. As a 
major bread producing republic, the Ukraine felt the im- 
pact of this loss of resources to a much greater extent 
than other parts of the USSR. 

4. Finally, the study shows how the financial reform of 
1930 assisted the central government in its efforts to raise 
the rate of capital formation besides directing the flow of 
capital throughout the USSR. The rate of capital formation 
was raised by increasing the level of forced savings. This 
was accomplished with the aid of high indirect taxation of 
personal income, commodity taxation of agriculture, man- 
datory purchases of government bonds by individuals and 
enterprises, and pressures upon industrial management. 

The redistribution of capital was facilitated by the sim- 
plified tax structure, centralization of major revenues in 
the all-Union budget, control of industry by financial insti- 
tutions, increased taxation of profits, and tying in of profit 
taxation with plant’s investment plans. All of these meas- 
ures were either included in the reform itself or taken up 
subsequently as modifications of the original provisions. 
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This dissertation represents, in essence, the first test 
of its kind of a highly significant theory of portfolio selec- 
tion developed by Dr. Harry M. Markowitz. This theory 
may be termed the E, V theory of portfolio selection. 

The E, V theory involves listing all securities that are 
candidates for a portfolio and assuming that (1) the per- 
formance of each security (i.e., the return of each security) 
is governed by a probability distribution with a certain ex- 
pected value and variance and (2) the returns of each pair 
of securities tend to move up and down in value as meas- 
ured by the covariance of return between them. A port- 
folio is viewed as governed by a probability distribution of 
return with a certain expected value (E) and a certain vari- 
ance (V). 

A linear programming formulation of the portfolio se- 
lection problem was evaluated. Linear programming was 
found to be an approach that was less satisfactory than 
quadratic programming. 

An exposition was made to show how the critical line 
method of quadratic programming may be used to deter- 
mine the set of portfolios that are E, V efficient. An E, V 
efficient portfolio is a portfolio with a certain E value, E,, 
and certain V value, V,, such that (1) E, is the greatest E 
value a portfolio with V=V, could have and (2) V, is the 
smallest V value a portfolio with E=E, could have. 

The probability distributions assumed to exist in the 
E, V theory may be derived either from past data or from 
probability beliefs. The use of the E, V theory based upon 
past data (i.e., the historic approach to the E, V theory) 
was tested. 

The securities in the portfolio of a mutual fund, Foun- 
ders Mutual Fund, were chosen. Data from the time period 
1946-1954 inclusive were used to estimate expected values, 
variances, and covariances. The set of portfolios that were 
E, V efficient for 1946-1954 inclusive was determined. 

For the time period 1955-1959 inclusive the performance 
of each of several of these portfolios was compared with 
the performance of a portfolio chosen by a conventional 
method of portfolio selection. 


The major conclusions arrived at are as follows: 


1. When the historic approach to the E, V theory is 
used, each E, V efficient portfolio contains a small 
proportion of the total number of securities com- 
prising the list of candidates for the portfolio. 


The historic approach to the E, V theory appears at 
least worthy of a try in practice. It should prove to 
be a useful guide to action for investors interested 
in securities which, they believe, are likely to per- 
form somewhat in the future as they did in the past. 
Microfilm $2.75; Xerox $6.60. 138 pages. 
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This dissertation, “Development of the Small Business 
Investment Company Program,” is a survey of the pro- 
visions for small business investment companies and their 
operations from January 1, 1959, to September 30, 1960. 

The formation of small business investment companies 
was provided for by the Small Business Investment Act of 
1958 which the Federal government enacted in response to 
a growing interest in the financial problems of small busi- 
ness concerns. The Act was to supplement rather than to 
supplant the flow of private capital to the small business 
segment of the nation. In order to carry out the objectives 
of the Act, the Small Business Administration was assigned 
the task of licensing and regulating small business invest- 
ment companies, and Congress appropriated $250,000,000 
to the Administration to be used for relending to the in- 
vestment companies during the first 2 1/2 years of the 
program. The agency was authorized under the Act to pur- 
chase subordinated debentures from and to make long- 
term loans to small business investment companies which 
in turn would provide equity capital and long-term credit 
to small business concerns. 

During the first nine months of 1960, nine amendments 
to “Small Business Administration Rules and Regulations” 
governing the operation of the small business investment 
companies were made which have resulted in an improved 
program. One of the changes permits the companies to 
invest in the equity securities of small business concerns 
in the form of (1) certificates of stock of any class and 
(2) debt instruments which contain conversion features, 
stock purchase warrants, or options to buy equity secur- 
ities. 

By the end of 1959, sixty-one small business investment 
companies had been licensed, and nine months later the 
number had increased to 136. During the latter half of 
1960, the proposals to form new licenses averaged about 
twenty-five per month. This increase in the flow of initial 
capital to small business investment companies was ac- 
companied by numerous successful public issues of stock 
by them. Ascending public acceptance of the stock was 
probably influenced by businessmen’s increasing familiarity 
with the program and improvements brought about by the 
amendments. 

Combined financial statements of reporting small busi- 
ness investment companies on March 31, 1960, and June 
30, 1960, indicate that the companies are moving with cau- 
tion in committing their funds. As of the latter date, about 
one-fourth their resources, or $17.2 million, had been ad- 
vanced to small business concerns while the bulk of the 
remainder was invested in low-yielding, short-term gov- 
ernment securities. Initial formation expenses and small 
operating income resulted in an over-all loss for the com- 
panies from their beginning of operation to June 30, 1960, 
but those companies which had been organized for six 
months or longer were, in general, functioning at a profit. 

During July and August of 1960, the writer made a 
survey of the small business investment companies 
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operating in the Tenth Regional District of the Small Busi- 
ness Administration which includes Arkansas, Louisiana, 
Oklahoma, and Texas. Officials of the companies were 
asked to furnish information pertaining to (1) type of serv- 
ices provided, (2) day-to-day operations, (3) investment 
experience, (4) recommendations for changes in “Small 
Business Administration Rules and Regulations” and 
(5) other aspects of the program. Finding from the survey 
are: (1) many of the investment company officials do not 
wish to become too involved with the problems of their 
customers, but some do furnish advice on sales, advertis- 
ing, management, and financial problems to their clients; 
(2) in most instances the companies are operated in con- 
junction with other businesses so as to reduce operating 
expenses; (3) funds committed prior to June 30, 1960, 
were primarily on long-term loan contracts; (4) the small 
business investment company officials believe the program 
to be of benefit to small business concerns but desire 
some changes in Small Business Administration Rules and 
Regulations; and (5) for the most part, the companies ob- 
tain their clients on a referral basis from affiliated com- 
panies, banks, investment bankers, and the Small Business 
Administration. 

Microfilm $3.15; Xerox $11.05. 243 pages. 
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ROOTS OF STATE ENTREPRENEURSHIP IN 
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The purposes of this study are: (1) to set forth the 
principal historical causes for the considerable differences 
in the use made of the State for economic development by 
these three countries (In view of their common origins in 
the British Empire of the 18th and 19th centuries, such 
diverse uses of the State have appeared enigmatic and 
paradoxical.); (2) to explain the situation with implications 
for the proper use of the State by underdeveloped coun- 
tries in the present world situation, assuming that it is 
desirable to preserve a high degree of personal freedom 
and to avoid totalitarianism; (3) to aid the student in formu- 
lating and re-examining the theory of the State as entre- 
preneur. The paper argues for American compromise inthe 
use of government for development in the backward re- 
gions, since under government control more of the advan- 
tages of economies of scale are obtainable than under 
fairly comprehensive private enterprise. 

This study contains a theory of the State as entre- 
preneur built around and in the residual categories of the 
Neoclassical Pure Competitive Model and the theory is 
related to the State economic endeavor of the three coun- 
tries as an interpretive device. Chapter III treats of and 
contrasts the actual programs of State entrepreneurial 





activity in the three countries, leaving aside public utili- 
ties and other normal government programs. The im- 
mediate causes for government entry into these areas are 
included. 

Chapter IV examines and contrasts the principal long- 
run historical, the opaque forces moving obscurely in the 
background and forming the base for the national charac- 
ters, mystiques, etc., and relates these forces to the use 
of government in development, showing how they condi- 
tioned and determined State entrepreneurial patterns. 

In broad outline the argument is as follows: The fron- 
tiers in America and Australia were large factors condi- 
tioning attitudes of individuals toward the State and creat- 
ing democratic ideals, but in both countries there were 
other forces (of perhaps equal or superior quality) operat- 
ing to give these democratic sentiments almost diamet- 
rically opposed contents. The democracy of America was 
individualistic, that of Australia collectivist. The variety 
and divisibility of America’s resources had created a pros- 
perous, independent American farmer. The land laws, a 
heavy prison population, a gold rush, aridity, and a gov- 
ernmental paternalism had been the important factors 
shaping Australia’s excessive communal sentiments. 

In the case of Canada, keeping herself separated politi- 
cally and economically from the United States had been her 
overriding task; indeed, it was her cause for uniting at all, 
and the use of government for economic development was 
one of the principal weapons of the struggle. 

Microfilm $3.70; Xerox $13.05. 288 pages. 
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The purpose of this study is to trace the development 
of the attitude of the Classical School and their Benthamite 
associates to colonies and colonization. Since their posi- 
tion changes from strong opposition to active support, it is 
one of the aims of this study to show how this change was 
accomplished. It is hoped that in the process, some of the 
assumptions, political, economical, and philosophical, 
which underlie the classical viewpoint, will be revealed. 

Building on foundations laid by Adam Smith in his cri- 
tique of the colonial system, the Utilitarians developed a 
cogent case for abandonment of Empire. The existing 
colonial system offended the principles of free trade and 
was anathema to Benthamite views on defense, public ex- 
penditure and good government. In the hands of Bentham, 
James Mili and Ricardo, Smith’s arguments were sharp- 
ened and made more dogmatic, and in this form they pro- 
vided much of the intellectual ammunition for the anti- 
imperial movement of the early nineteenth century. 

The argument that colonies might serve as outlets for 
surplus population was given some prominence by the wide- 
spread economic distress of the period after 1815. Although 
some of the less strict Malthusians among the Classical 
School paid some attention to the emigration remedy, there 


The items following each abstract are: the price of a microfilm copy: the price of a copy enlarged by the Xerox 
process to 6 x 8Y% inches; the number of pages in the manuscript. Please order copies by number. 





ECONOMICS 1867 





was little change in the Classical assessment of the value 
of colonization. To be beneficial, emigraticn on a large 
scale was required, and this would only be possible by the 
use of substantial public funds, which was opposed on wage- 
fund grounds. Neither did they regard it as essential for 
emigration to be directed to British territories. 

In the 1830’s the whole question of Empire was re- 
vamped by the intervention of the Colonial Reform Move- 
ment, who offered a reconciliation of liberal ideas with the 
maintenance and extension of Empire. Edward Gibbon 
Wakefield provided the theory upon which much of the pro- 
gram of this group was based. The analysis of the British 
economic situation which he used to support his advocacy 
of colonization differed from that of the Ricaedians, but 
remained firmly within the Classical format provided by 
Adam Smith. By denying Say’s Law as applied to capital 
accumulation, Wakefield was able to portray colonies as 
outlets for the surplus capital and labor of Britain. He also 
formulated the problems of economic growth faced by new 
communities with a high land to labor ratio and proposed a 
method of systematic colonization to overcome them. It is 
an incidental aim of this study to bring attention to Wake- 
field’s contribution to political economy. 

The Colonial Reformers achieved a large measure of 
success, for South Australia and New Zealand were colo- 
nized according to their principles. Their views on co- 
lonial government were brought to fruition in the Durham 
Report which laid the foundation for the Commonwealth 
idea. 

A system of colonization which aimed to create social, 
political and economic maturity in new countries, and an 
Empire to be organized on liberal lines, earned the active 
support of many of the Philosophical Radicals and Classi- 
cal economists. But there was another element in the 
Classical attitude to which Wakefield’s brand of imperi- 
alism appealed, namely their belief, inherited from the 
eighteenth century idea of progress in its Scottish con- 
jectural history form, in la mission civilisatrice. 

Microfilm $4.05; Xerox $14.20. 315 pages. 
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The interpretation usually given to the wages fund doc- 
trine is that it was one of the most sterile and pernicious 
theories in economic literature. Although never without 
its detractors, the doctrine was one of the foundation 
stones of the classical economics, reaching its apogee in 
John Stuart Mill’s Principles. The policy implication of 
the doctrine was that all institutional means of raising 
wages were self-contradictory since the rate at which cap- 
ital, and therefore the wages fund, could be increased 
varied directly with profits. The greater proportion of 
wages to profits, the smaller the tendency to accumulation. 








The wages fund doctrine was accepted by both employers 
and trade union officials. However, the doctrine came under 
attack by Francis D. Longe in 1866, and William T. Thornton 
in 1869. Inareview of Thornton’s volume John Stuart Mill 
recanted and this event is generally credited with 
the demise of the wages fund theory. But the doc- 
trine’s adherents were not liquidated by Mill’s sur- 
render and within five years they regrouped their forces 
for a counterattack. The chief defenders of the wages 
fund theory in the latter half of the nineteenth century were 
J. E. Cairnes and F. W. Taussig; its major critics were 
Francis A. Walker, Cliffe Leslie, and Henry George. 

By 1890, however, the theory was finally abandoned in 
favor of marginal productivity analysis. Controversy 
ceased, not because of the cogency of the criticisms levied 
against the doctrine, but because of a shift in emphasis 
from the essentially macro problem of economic growth 
to the micro problem of efficiency. The wages fund doc- 
trine was a theory of the limits to aggregate wages, and 
was not intended to say anything about the wages of indi- 
vidual workers. 

The wages fund theory remained incognito as a part of 
capital theory, since in modern capital theory it is postu- 
lated that production is a process in which time is re- 
quired before consumer goods result from the use of the 
roundabout method of production. In the interim period 
somebody has to make advances to the various inputs pro- 
ducing capital. These advances constitute a wages fund. 
This was precisely the role of the wages fund in classical 
economics. Therefore, the theory was a doctrine of pro- 
duction incorrectly interpreted as a theory of distribution. 
Moreover, Keynesian economics involves a return to the 
wages fund theory since Keynes showed that real wages 
are determined in the capital market through decisions af- 
fecting investment and not in the labor market. 

The present dissertation has two aimes: first, to pro- 
vide a survey and critique of the theoretical controversy 
that raged over the wages fund doctrine from its earliest 
statement up to the turn of the century; second, to con- 
struct a theoretical model of the classical economics so 
that the relationships between the various parts of the sys- 
tem can be examined with the wages fund doctrine as an 
integral part of the system. The model may help to clarify 
some of the issues that were never resolved in the spectac- 
ular debates of the nineteenth century. 

Microfilm $2.75; Xerox $8.80. 191 pages. 
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The replacement decision is one of the most complex 
confronting the firm. As a capital decision it involves the 
dimension of time; as a production problem it involves a 
host of cost and revenue factors. Central to the replace- 
ment decision is the estimation of the expected life span of 
the new capital good. This paper is an investigation of the 
bus industry designed to provide insight into the determina- 
tion of the optimum life span of new city buses. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





1868 


ECONOMICS 





An early section of the paper investigates existing theo- 
retical approaches to the problem. In brief, two alterna- 
tives present themselves; optimum replacement policy 
results from an attempt on the part of the firm either to 
maximize the “goodwill” on the machine or to achieve min- 
imum unit cost of production. In The Theory of Investment 
of the Firm, Friedrich and Vera Lutz have shown that these 
two yield similar results under certain conditions. An in- 
vestigation of the industry under study indicates that these 
conditions are closely fulfilled in the case of the city transit 
industry, and the minimum unit cost approach was adopted. 

Examination of the records of several city bus firms, 
and interviews with executives of these firms indicate that 
the relevant costs to be minimized in replacement are: 
maintenance costs, operating costs, initial costs, and in- 
ventory costs. Additionally, the factors of scrap value, 
rider appeal and technological change are important. Sta- 
tistical investigation of the maintenance, operating and 
initial costs associated with some 400 units operated by a 
single firm indicates that two patterns are possible with 
respect to the average of the total of these costs as the 
machine ages. The average costs may decline and then 
rise — in the typical U-shape; or they may continually de- 
cline. In both cases, maintenance costs were found to rise 
at a declining rate, eventually approaching a maximum. 

In one case, operating costs rose in a similar manner; in 
the other, operating costs rose linearly. In both cases, — 
however, once a unit attained the age of eight years, a long 
plateau of very gently falling costs were found. In the case 
of linear operating costs, this plateau was terminated, and 
costs began to rise; in the case of the asymptotic operating 
function, they continued to fall indefinitely. 

The other factors — scrap value, rider appeal, inventory 
costs and technological change — were examined with re- 
spect to their possible effect upon these cost functions. 

No precise statement of this effect was possible, and alter- 
natives were discussed. 

In general, the study points up the manifold number of 
factors which are relevant to the replacement decision. 
Any attempt to formulate a policy for replacement will en- 
counter this difficulty. The minimum average cost ap- 
proach in and of itself is of value in attempting to gain a 
satisfactory estimate of the costs which must be compared. 
However, this comparison of costs must take place in the 
setting of the many influences that are relevant, yet ex- 
tremely difficult to quantify. In this light the best replace- 
ment policy may dictate action which would replace a unit 
before or even after it had attained its minimum average 
cost in the formula sense. Should this occur, however, the 
shape of the cost functions here determined indicates that 
the loss occasioned by such an action may not be very 
large. Microfilm $2.75; Xerox $5.80. 116 pages. 
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This study seeks to help fill the gap in military decision- 
making theory created by the absence of a monetary meas- 





ure of the revenue of alternative “outputs.” The study con- 
centrates on situations where no simple physical measure 
of the value of alternatives--such as “expected kill”--ex- 
ists, but rather where the aim is to maximize some sub- 
jectively determined concept of over-all military “effec- 
tiveness.” 

The basic approach used throughout the discussion be- 
gins with the axiomatization of the nature of the elementary 
preference information that can be obtained from compe- 
tent military authorities concerning certain simple alter- 
natives. Various other axioms are then considered which 
permit the manipulation of the elementary preference in- 
formation to obtain preference relations among more com- 
plex alternatives. In each case a numerical “military 
worth function” is developed which has the property that 
preference for alternative x over alternative y is a suf- 
ficient and, in some cases, both a necessary and a sufficient 
condition for the military worth of x to be greater than the 
military worth of y. Maximization of such a military worth 
function under given constraints would thus assure that the 
maximizing alternative is at least as good as any other 
alternative when preferences are “rational”--rationality 
being defined by consistency with the preference axioms. 

In each case the appropriateness of the preference 
axioms is considered and there is some discussion of the 
circumstances under which the systematic methods advo- 
cated would be superior to more “naive” techniques. 

Chapter I defines in detail the nature of the problem to 
be solved and sets forth the methods to be followed. Chap- 
ters II and III deal with the problems of ordering alterna- 
tive assignments of different types of “models” to different 
types of “activities”--where these terms are defined in a 
somewhat special sense. In Chapter II it is assumed that 
the elementary preference information contains only rank- 
ings of the suitability of the models for given activities and 
of the military importance of the activities. Cases where 
the technological efficiencies of the models and the mili- 
tary priorities of the activities can be considered sepa- 
rately are distinguished from cases where they cannot. 

In each case the possibilities and limitations of using such 
information to obtain rankings of over-all assignment plans 
are examined. A military worth function which always 
picks a “Pareto-optimal” alternative from among feasible 
alternatives is developed. There is some discussion of 

the appropriate form and interpretation of priority lists as 
instruments designed to convey elementary preference in- 
formation. 

Chapter III, also dealing with the assignment problem, 
discusses cases where the elementary preference informa- 
tion contains what is there called a “difference order,” in 
addition to the information considered in Chapter II. A tech- 
nique devised by Aumann and Kruskal for the development 
of a numerical military worth function unique up to a factor 
of proportionality is examined. The nature of the pref- 
erence structure which would “validate” their procedure 
is set forth. Finally, a situation is examined where the 
elementary preference information is derived from dif- 
ferent individuals. Some techniques for amalgamating these 
preferences are considered. 

Chapter IV deals with the problem of ranking alternative 
inventory positions where there are many items to be 
stocked and many inventory points involved. Each inven- 
tory plan is defined in terms of the vector of runout prob- 
abilities associated with it and the problem is to rank these 
vectors. Again the existence of certain elementary 
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preference information is assumed and a technique for 
manipulating these preferences to obtain rankings of the 
vectors with the aid of six preference axioms is derived. 
A military worth function where preference is both a nec- 
essary and sufficient condition for one alternative to have 
a higher computed value than another is developed. The 
entire procedure in this chapter bears some similarity to 
the well-known von Neumann-Morgenstern utility theory. 
The concluding chapter is devoted to summarizing the 
author’s view of the real nature and appropriate means of 
solution of the military worth problem. Some parallels 
with the problem of utility measurement are drawn and 
suggestions for extension of the research are made. 
Microfilm $2.75; Xerox $6.40. 132 pages. 
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Maximization of income per capita is generally con- 
sidered the most important objective of economic develop- 
ment programs. Although, by definition, changes in in- 
come per capita are determined by changes in total income 
and population, conscious “manipulation” of the population 
variable in order to achieve greater increases in per 
capita income is commonly considered as being beyond 
the legitimate domain of economic policy. But population 
trends are not immutable; policy measures presumably 
may be devised to influence them in a desired direction. 

It follows that on purely economic grounds an argument 
can be made for, or against, an antinatalist policy by com- 
paring the economic cost of such a policy (in terms of op- 
portunities foregone) and the benefits derived from it. 

The study is intended to be a contribution to the clarifica- 
tion of this particular aspect of the general population- 
economics relationship by investigating the question: What 
economic sacrifices — “demographic investments” — can 
be made in order to achieve specified reductions of fer- 
tility under different economic and demographic conditions? 

The main contribution of the study is the presentation 
of an aggregate model and extensive numerical calcula- 
tions based on the model, incorporating the assumption 
that fertility trends can be changed, but only at some posi- 
tive economic cost. Mortality, however, is assumed to be 
an autonomous variable; the validity of this assumption is 
discussed and theoretical constructions leading to the crit- 
ical minimum effort thesis and to the theory of low level 
equilibrium trap are criticized. 

The numerical analysis covers a period of 25-30 years. 
It is assumed that if no interference is made with popula- 
tion trends fertility will remain constant during the first 
25 years and will decline thereafter. If demographic in- 
vestments are undertaken the reverse assumption is 
adopted; fertility declines linearly by 50 per cent in the 
first 25 years, after which it remains constant. Under 
these assumptions the “maximum permissible” demo- 
graphic investments during the first quarter of a century 
are investigated, i.e., what investments could be made to 
insure the posited decline of fertility if income per capita 





(adjusted for change in age distribution) is to be kept on 
the same level as it was if no demographic investments 
were undertaken, i.e., if all savings are productively in- 
vested, but fertility remains high. Secondly a somewhat 
different question is examined: how would different pat- 
terns of demographic investments influence the evolution 
of income per capita, and, in particular, how would the 
generated time paths of that value compare with the ones 
that would be experienced without demographic invest- 
ments? In both cases the analysis runs in terms of vari- 
ous indices of the demographic investments calculated 
from year to year; such as absolute amount for a given 
initial population and income, share in total investments 
and total income, and demographic investments per pre- 
vented birth. Summary results of a large number of pro- 
jections are presented, applicable under various economic 
conditions, permitting a detailed analysis of the sensitivity 
of the indices to changes in the values of various param- 
eters of the model, such as the marginal and average 
savings-investment coefficient, the capital-output ratio 
and the autonomous income multiplier. The analysis is 
completed by a discussion of the necessary qualifications 
which, on balance, seem only to strengthen the conclusions 
that show the economic case in underdeveloped countries 
very strong for foregoing, if necessary, large directly 
productive investments in order to achieve an early sub- 
stantial reduction of fertility. Implications for possible 
practical policies and programs, both direct and indirect, 
such as providing free birth control services, investing in 
seemingly uneconomical industrialization and urbanization, 
“investing” in education and propaganda, and financing in- 
centive schemes for reducing fertility are briefly exam- 
ined. Microfilm $2.90; Xerox $10.15. 223 pages. 
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In Chapter I the analytical assumptions of the post- 
Keynesian criteria of International equilibrium are exam- 
ined, particularly those of Nurkse and Meade, which are 
found wanting with respects to the relevance and complete- 
ness of the conditions specified as prerequisite to equi- 
librium, and with respect also to their empirical applica- 
bility. 

In Chapter II a general Keynes-like model is developed 
which is used in the succeeding Chapter to analyze the 
difficulties raised by Nurkse-like and Meade-like models. 
It is found that, given the time specification of such models, 
depreciation of the exchange rate will usually be without 
effect in eliminating chronic deficits (or surpluses) “over 
the cycle,” and that the conditions imposed for joint in- 
ternal and external balance will be mutually exclusive in 
the usual rather than in the exceptional cases. Moreover, 
restrictions on the manipulation of exchange rates and 
trade barriers because they may induce cut-throat re- 
taliatory reactions, or on welfare grounds, are rejected. 
The essential difficulty of such models is that they cannot 
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escape the problems resulting from the rather high degree 
of aggregation involved in Keynes-like models especially 
the problems this creates for Balance of Payments anal- 
ysis. 

Chapter IV presents a multi-sectoral, 315-equation 
model for the United States, the variables of which are 
taken from the matrices of the Federal Reserve money- 
flow accounts. The model shows what types of cyclical 
disturbances various types of expenditure produce; which 
sectors are susceptible to (monetary, fiscal) policy manip- 
ulation, and to what degree; and how important a role ex- 
penditures by the Rest of the World play in determining 
the sources of funds of each sector. 

In Chapter V, equilibrium is defined as an absence of 
“disturbance factors” in the equations of the model of 
Chapter IV. When disturbance factors are present, the 
disequilibrium may be stagnant, dynamic, or structural, 
depending on the character and duration cf the factors. 
Chapter VI summarizes the main points of the analysis 
with special emphasis on the discussion of the reformula- 
tion of the criteria for international equilibrium. The 
micro-economic implications of the analysis are partially 
explored, along Hicksian lines, in a lengthy appendix. 
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The explanation and prediction of firms’ investment 
decisions is an important element of the economist’s at- 
tempt to understand and predict the probable future course 
of economic activity. In particular, the efforts of the So- 
cial Systems Research Institute of the University of Wis- 
consin to build realistic and detailed working models of 
the United States economy, based on decision unit be- 
havior, will be benefited by empirical work on the invest- 
ment decision. Previous empirical work has been handi- 
capped to some extent by the absence of certain potentially 
useful data. The data available to us, the McGraw-Hill 
Survey of Business’ Plans for New Plant and Equipment 
and auxiliary financial statement information collected by 
McGraw-Hill, are a somewhat more complete set of data 
than has been available to other researchers. 

Our primary aims were to 1) evaluate two generaliza- 
tions suggested in previous empirical work: an acceler- 
ator hypothesis and a residual funds theory; and 2) to study 
models involving elements of both explanations. The data 
were studied on a cross-section basis with standard mul- 
tiple regression techniques, and on a time series basis 
with covariance analysis. In addition, predictions for in- 
dividual firms were aggregated for comparison with ob- | 
served aggregates, and average residuals were classified 
by selected pairs of independent variables to discover pos- 
sible interactions and nonlinearities. 

We found that recent sales changes and capacity vari- 
ables were quite useful in explaining both actual and planned 





investment, thus confirming an accelerator model; how- 
ever, longer lagged sales changes were not very impor- 
tant. Profits, dividends, and depreciation expense gen- 
erally behaved as expected under a residual funds 
explanation, but these models did not seem to have the 
explanatory power of the accelerator models. Models in- 
volving elements of both theories were quite successful, 
judging from a priori expectations for signs of coefficients 
and significance under the usual t-tests. Our time series 
models contained variables representing interest rates, 
stock prices, and cost of investment goods, all of whose 
coefficients had the appropriate sign, and were generally 
significant. Our aggregation procedure revealed that the 
predictions agreed with the observed data in the direction 
of the four year-to-year changes predicted, and the levels 
of predictions and observations for each year were fairly 
close to each other. Our analysis of residuals revealed 
no important interactions or departures from linearity. 

We concluded that a successful attempt to explain and 
predict the investment decision should make use of ele- 
ments from both accelerator and residual funds models; 
that additional data, particularly on the debt and liquidity 
positions of firms would be useful; and that research to 
tie in the investment decision with the production and in- 
ventory decisions would be desirable. 
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The rapid growth of R&D expenditure in the last two 
decades makes necessary a thorough knowledge of the de- 
terminants of this type of expenditure. This study at- 
tempts to develop a broad framework for analysing the 
R&D investment decision at the micro-level of the firm 
and uses this framework to develop and test empirical 
models designed to explain this decision. In particular we 
try to pinpoint the major determinants of investment in 
R&D operating under the assumption that investment in 
R&D is not exogenous to the economic system. 

The statistical technique is primarily that of multiple 
regression equations on a cross sectional and a time 
series basis. The data used is the McGraw Hill Survey’s 
of New Plant and Equipment supplemented by data from 
the balance sheet of firms. We did not have information 
on all the variables deemed necessary for analysing in- 
vestment in R&D at the firm level and our models are, 
therefore, necessarily incomplete. 

The results of the regression equations substantiate 
the basic premise of this paper that investment in R&D 
is not exogenous to the economic system. Profits lagged 
a period, investment in plant and equipment of the current 
period and sales expectations both for the current period 
and for two years ahead are some of the variables that 
emerge as being directly related to the R&D investment 
decision. The industry within which a firm operates also 
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appears to be a significant determinant of the amount of 
funds a firm allocates to investment in R&D. 

An attempt was also made to incorporate into the models 
the notion that firms that were doing less well relative 
to their past experiences -- (e.g., suffering decreasing 
sales) -- would invest in R&D to combat their decline. 
The results were inconclusive, however, although the hy- 
pothesis was not invalidated. 

To test the predictive power of our models the expected 
R&D values of the individual firms for each year were ag- 
gregated from the time series regression equations and 
these compare favourably with the total R&D expenditure 
for the firms in our sample. 

Investment in R&D then appears to be dependent on 
many of the traditional variables of economic analysis al- 
though other factors such as management’s attitude and 
government financed R&D play an important role in de- 
termining the actual R&D outlay of a firm. 

Microfilm $2.75; Xerox $5.80. 116 pages. 
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This thesis sets forth a decision-unit model of the 
short-run production decision of firms which manufacture 
to inventory. The general model consists of five operating 





characteristics. These operating characteristics are for 
the making of sales forecasts, for the setting of desired 
inventory levels, for the formation of inventory plans, for 
the formation of production plans, and for the actual carry- 
ing out of production. 

A number of alternative formulations of the operating 
characteristics for planned inventory, planned production, 
and actual production were estimated using multiple re- 
gression techniques with data supplied by four cooperating 
corporations. The data included forecast and actual sales, 
planned and actual production, planned and actual inven- 
tories by months or quarters. The data were not appro- 
priate for the estimation of operating characteristics for 
the making of sales forecasts or for the setting of desired 
inventory levels. 

In terms of statistical fit, we were able to obtain satis- 
factory results for most of the operating characteristics 
estimated. There was, however, among the four firms 
considerable variation in the formulations which gave the 
best fit. Some attempts were made to account for these 
differences on non-statistical grounds. 

We concluded that this decision unit framework was a 
useful framework for the study of the short-run production 
decision in those firms which manufacture to inventory 
and who use fairly complete budgeting procedures. 

Some suggestions for further research based on this 
study were: additional variables should be sought and 
tested to attempt to account for the unexplained variation 
in some of the formulations; multi-product firms should 
be studied in their entirety to account for interaction 
among products; and, an entire industry should be studied 
so that predictions could be made through simulation for 
comparison to actual behavior and to predictions made 
by macro-models. 
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The patterning and stability of the same-sex, cross-sex 
relationships of elementary school children, as measured 
by their friendship choices, were the concern of this study. 
Four groups of elementary school children, followed over 
a period of six years, were given an annual sociometric 
interview to determine the social regard of these subjects 
for other members of their classroom. The sociometric 
test permitted a rating of ‘especially like,” “like,” “least 
like” to be assigned each child in the subject’s room by the 
subject for the criterion, “children in your room you like 





to play with.” An N x N table was constructed for the re- 
sponses of all the children in each classroom for their 
classmates. These N x N tables made possible the con- 
struction of transitional matrices that located the pattern 
of each child’s response to every other child in his class- 
room over two successive years. The patterning of these 
successive responses, in these matrices, had three alter- 
natives: “consistent rating” -— the same rating given the 
individual by an individual for two consecutive years; 
“downgrading of rating” — a higher rating given the indi- 
vidual by an individual the first year and a lower rating 
the second year; “upgrading of rating” — a lower rating 
given the individual by the individual the first year and a 
higher rating given the second year. The stability of these 
successive responses was investigated by an analysis of 
these transition matrices with the same-sex, cross-sex 
relationships over the six-year period. Because of the 
longitudinal nature of the study, only those children who 
were enrolled in the classes a minimum of two consecutive 
years became subjects for study. In all, a total of 179 chil- 
dren was in the study. These 179 children generated a 
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total of 11,670 inter-personal friendship responses, i. e., 
a preferential rating score to every child in the classroom 
from every child in the classroom for as many years as 
the child was in the study. It was the patterning and sta- 
bility of these 11,670 friendship responses with which this 
study was concerned. 


The following conclusions can be derived from the find- 
ings of this study: 


1. Consistency of friendship ratings — Boys respond 
to boys in a manner similar to the way girls re- 
spond to girls; Boys are more consistent in their 
responses to girls than girls are to boys; Each of 
the sexes is more consistent to the opposite sex 
than to members of their own sex. 


. Upgrading of friendship ratings - Boys respond to 
boys in a similar manner to the way girls respond 
to girls; Boys respond to girls in a similar manner 
to the way girls respond to boys; Each of the sexes 
give significantly more upgraded friendship re- 
sponses to members of their own sex than to mem- 
bers of the opposite sex. 


. Downgrading of friendship ratings — There is no dif- 
ference in the way boys respond to boys than in the 
way girls respond to girls; Boys respond to girls 
in the same manner that girls respond to boys; Each 
of the sexes give significantly more downgraded 
friendship responses to members of their own sex 
than to members of the opposite sex. 


. Stability of friendship ratings — Starting with the 
second grade and running through to the fifth grade, 
the boys respond to members of their own sex ina 
very stable manner; Boys’ responses to girls indi- 
cate increased stability through the grades, but only 
significant at the third, fourth, and fifth grades; 
Girls’ responses to girls indicate increased sta- 
bility through the grades, but only significant at the 
third, fourth, and fifth grades; Girls’ responses to 
boys indicate increased stability through the grades, 
but only significant at the third, fourth, and fifth 
grades. Microfilm $2.75; Xerox $5.00. 98 pages. 


A STUDY OF PERSONNEL SERVICES IN 
PROTESTANT THEOLOGICAL SCHOOLS 
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Problem: 


This study surveyed the personnel services currently 
available in Protestant theological schools in the United 
States and obtained a measure of student opinion concern- 
ing the helpfulness of each service. 


Procedures: 





An Inquiry Form was constructed in order to obtain 
factual data concerning services available in each school, 


and an Inventory of Student Reaction was constructed to 
obtain qualitative reactions from second year students con- 
cerning the helpfulness of each personnel service. The 
content of both instruments was validated by separate 
panels of qualified judges. A coefficient of stability of .79 
was obtained in a test-retest administration of the inven- 
tory. 

Sixty-five (84.4 per cent) of a total population of seventy- 
seven theological schools provided information requested 
on the basic Inquiry Form. More than one-half of all 
second year Bachelor of Divinity candidates in each of 
twenty-five self-selected schools completed the informa- 
tion requested on the Inventory of Student Reaction. 

Data obtained on these two forms were tabulated and 
presented in summary form in order to provide a broad 
picture of personnel services available and to indicate 
areas of strength and weakness. Both the availability of 
services and student reactions concerning their helpfulness 
were analyzed by means of the chi-square test to see 
whether these were significantly related to any of the fol- 
lowing variable characteristics of the schools: size of 
B.D. enrollment, faculty-student ratio, number of women 
in the B.D. program, and relationship of the theological 
school to a university or college. The .01 level of con- 
fidence was established as the standard for statistical sig- 
nificance. 


Major Findings: 








Areas of greatest strength in the personnel programs 
as based on student perceptions of the helpfulness obtained 
include financial aid, housing and dining, religious serv- 
ices, and placement. Areas needing improvement include 
orientation, psychological testing, faculty advising, pro- 
fessional counseling, health services, student government, 
and student activities. 

Eighty-eight per cent of the schools administered one 
or more psychological tests to new students but consider- 
able student dissatisfaction with the value of these as an 
aid to self-understanding was expressed. Students per- 
ceived testing programs as significantly more helpful in 
those schools which interpreted scores to all students. 

A plurality of students rated faculty advisers as “very 
helpful” in providing time for interviews, but students 
tended to be dissatisfied with opportunities to discuss edu- 
cational or vocational plans as these are related to apti- 
tudes, interests, and the opportunities available. 

Forty-four per cent of all responding students indicated 
they had sought counseling assistance concerning minor 
emotional problems, and one student in six had participated 
in either group or individual psychotherapy. Three out of 
four students in the above two groups evaluated the as- 
sistance received as either “moderately helpful” or “very 
helpful.” 

The only factor which was significantly related to stu- 
dent satisfaction with professional counseling services was 
the presence of a pastoral counseling center on campus. 
Students at these schools were significantly better satis- 
fied with the availability of professional counseling serv- 
ices, the helpfulness of these services for individual or 
group psychotherapy, and the availability of faculty members 
able to identify and counsel (or refer) students who may 
have personal maladjustments. 

A significant relationship was indicated between the 
availability of adequate medical facilities and services 
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and the theological school’s relationship to a university or 
college. This was the only chi-square tabulation concern- 
ing the availability of personnel services which was sta- 
tistically significant. 

Students in schools with small B.D. enrollments and 
those in schools with low faculty-student ratios perceived 
many aspects of the personnel services program as sig- 
nificantly more helpful than students in schools with large 
enrollments or with high faculty-student ratios. 
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This thesis describes and analyzes the organization for 
education which the Taegu City Education Bureau devel- 
oped in response to the laws of the Republic of Korea re- 
quiring the development of the concepts and practices of 
democracy in the primary schools of the nation. It shows 
how the educational system reflected the unique historical, 
cultural, and political facets of this region. 

To provide broad understanding of the complexity of 
problems faced when an effort is made to graft an alien 
value--democracy--onto an authoritarian, peculiarly tra- 
dition-bound, oriental base, this study investigates four 
topics. The first of these, the nature of the enveloping 
community, considered such questions as the following: 
What is the economic, social, and cultural nature of the 
community? What is the role of men, of women, what is 
the marriage pattern, and how are children raised? What 
part does religion play in the lives of the people? What 
are their pleasures? How have their historical experi- 
ences influenced their attitudes toward democracy and to- 
ward authority? How have their lives been influenced by 
political change? What do they expect from education? 

The second topic, the formal organization of education 
in Taegu, considers these questions: How are schools or- 
ganized to meet the expectations of the community? When 
there is a national system of education, how can local sys- 
tems influence the course of education? Under these cir- 
cumstances, how is curriculum developed? When there 
are no studies in child growth and development nor in the- 
ories of curriculum construction, on what basis can con- 
tent of the curriculum be determined? What is the direc- 
tion of in-service education? 

The third major inquiry centers on the role of the 
teacher and his preparation for that role. Sub-topics con- 
sidered are these: What is the teacher’s concept of his 
job? What preparation does he have for it? How does he 
perceive his problems? What does he value? What are 
his expectations? 

A fourth cluster of questions focuses on the relation- 
ship of the structure and content of education to the stated 
goals of the society. Analyses of these questions provide 





a summary for the study. The questions considered are 
these: In what ways do these public schools advance the 
concepts of their own definitions of democracy? To what 
extent are the means used consistent with the ends de- 
sired? Can schools indoctrinate for democracy? When 
the goal of democracy is introduced by fiat, what distor- 
tions of meaning occur in transmission? How far in ad- 
vance of the general culture can educators be? How do 
they get to that position? Can the imposition of form de- 
termine content? Can either exist independently? What 
meanings attach to democracy in Taegu? 

The methodology used is description. Data are de- 
rived from publications of the Taegu City Education Bureau, 
the Taegu Normal School, questionnaire responses of one 
hundred and one teachers who entered the Taegu City 
School system in April 1955, field notes recorded by the 
writer in 1954-1955, and the observations of other Western 
educators in Korea. A reasoned analysis of the relation- 
ship between the schools of a city and the goals of its 
people provides a tentative basis for understanding the 
complexities involved when primary schools attempt to 
introduce values and behaviors which cut across those of 
the underlying culture. 
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Lester Paul Bollwahn, Ed.D. 
Michigan State University, 1961 


Purpose.--The purposes of this study were: (1) to de- 
termine the degree in which farm mechanics is used by 
the farmer, (2) to determine the degree of skill in farm 
mechanics abilities possessed by students entering agricul- 
tural short courses in colleges, (3) to determine what abil- 
ities need further instruction at the short course or young 
farmer level, and (4) to compare the skill of Michigan 
students in farm mechanics with the skill of students in 
other states, thus to determine the need for changes in the 
Michigan farm mechanics program in vocational agricul- 
ture. 


Methods.--One hundred abilities in farm mechanics 
were evaluated by 406 short course students who were en- 
rolled in the first course in farm mechanics in seven mid- 
western states. They were surveyed by means of a ques- 
tionnaire. The abilities were evaluated in terms of how 
often they were used on the home farm, who performed 
them, where they were learned, and how well the re- 
spondents felt they could perform them on their home 
farm. The respondents also indicated on the question- 
naire some background information about their farming 
and educational experience. The data were analyzed 
by state, instructional area and individual ability. 


Findings and interpretations.--Some of the im- 
portant findings and interpretations of this study 
follow. 
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1. Of the 100 abilities listed on the questionnaire, 35 
were performed less than twice per year and 20 were per- 
formed more than five times a year on the farm. 

2. Abilities more frequently performed on the farm 
were the ones that young farmers could do with the great- 
est skill. 

3. Respondents indicated that a combination of learn- 
ing at home and at high school produced the highest level 
of achievement. 

4. Young farmers report that they learn more abilities 
at home than are used by the farm family on the home 
farm. Since the respondents felt they learned most abil- 
ities at home, this would indicate that students learn the 
basic information about the ability away from home, but 
develop it through practice at home. 

5. Respondents perform more abilities on the home 
farm than does the respondents family. Therefore, they 
introduce new farm mechanics practices on the home 
farm. 

6. Of the 100 abilities listed on the questionnaire, only 
18 could be performed adequately on the farm. One was 
performed unsatisfactorily. The balance were performed 
in a marginal manner. 

7. Fifty-two abilities were found to be important 
enough for the farmer to perform on the farm. Of these 
35 needed additional instruction at the young farmer level. 

8. Specialized courses in shop improved the achieve- 
ment of the respondents in the farm mechanics instruc- 
tional area most closely related to it. 

9. When respondents had had four years of vocational 
agriculture, those from Michigan had significantly less 
skill than those from other states in all instructional areas 
but soil and water management. 
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Two-hundred students from the Research and Guidance 
Laboratory for Superior High School Students at the Uni- 
versity of Wisconsin were subjects of this investigation. 
Twenty-five boys and twenty-five girls from each of the 
ninth, tenth, eleventh and twelfth grades attempted to solve 
12 problems while thinking out loud. 

Solution of the verbal problems required no knowledge 
of specific subject matter. Observations and tape record- 
ings of the student while he worked on the problems were 
employed in an attempt to identify the behavior exhibited 
by the students. 

Data were analyzed to determine: 1) sex and grade dif- 
ferences in problem-solving performances, 2) relation- 
ships between performances on the problems and scores 
on objectively-scored tests, 3) the procedures used in 
problem solving and success in it, 4) confidence of the 
students in their performances during the activity. 





Evaluation of problem-solving skills could not be based 
on numbers or percentages of correct answers since the 
reliability of total score values was not sufficiently high. 
Little information was obtained from totals of right and 
wrong answers to the experimental problems that could 
not have been secured from objectively scored tests. 
These findings suggested that the total products of the 
reasoning performances could not be used to discriminate 
among the performances of the subjects. 

Analysis of the performances on the experimental prob- 
lems indicated only slight differences between ninth, tenth, 
eleventh and twelfth grade students. Differences between 
the sexes were found in four problems. The boys gave 
more right answers to two problems and more girls than 
boys gave correct responses to two problems. 

After each problem the subjects were asked to tell how 
certain they were of the correctness of their answer. 
When the subjects’ responses were analyzed it appeared 
that the boys indicated they were certain their answers 
were correct more frequently than the girls. 

Each of the students were observed when working on 
the problems and their responses were tape recorded. 
Observers and raters of the tape scripts were trained in 
analysis of the protocols to standardize the administra- 
tion and the observations of the exercises. Analyses in- 
dicated that agreement between independent observers 
was generally high. Differences between observations of 
the procedures employed by the students who gave right 
and wrong answers were corroborated by analyses of the 
data obtained from the tape scripts. 

Requiring students to think out loud during problem 
solving appeared to be a promising method of evaluating 
their reasoning. The results suggested that analyses of 
students’ problem-solving performances and interpreta- 
tions of the results to the subjects may provide a valuable 
addition to the teachers’ and counselors’ techniques in the 
study of youth. 
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This investigation was an attempt to discover any sig- 
nificant differences or similarities between two groups of 
students each of whom was dismissed for academic rea- 
sons at Northern Illinois University and allowed to return. 
The first group, called the successful, was comprised of 
57 students, 43 men and 14 women, who after having been 
dismissed for failure to meet the university’s minimum 
academic standards, was given permission to return and 
subsequently graduated. The 101 students, 77 men and 
24 women, in the unsuccessful group were again dismissed 
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for poor scholarship after being granted the opportunity 
to re-enroll. 

The study attempted to determine the relationships of 
the readmitted students between eventual academic suc- 
cess and each of the following: (1) sex, (2) high school 
rank, (3) size of high school, (4) age at first admission to 
any college or university, (5) good standing or academic 
probation at admission to this university, (6) native or 
transfer student at admission, (7) grade point average of 
transfers at their former institutions, (8) health, (9) edu- 
cation of parents, (10) father’s occupation, (11) entrance 
test results, (12) first semester grade point average, 

(13) cumulative grade point average in all courses at the 
first or only dismissal, (14) major field grade point aver- 
age at the first or only dismissal, (15) residence on 
campus, (16) total semester hours of failure, (17) semes- 
ter during which the first or only dismissal occurred, 

(18) major field of study, (19) total semester hours of 
credit at the first or only dismissal, (20) months out of 
school before readmission, (21) experience between dis- 
missal and readmission, (22) change of major at read- 
mission, (23) marital status at readmission, and (24) vet- 
eran status at readmission. 

The chi square technique was employed to determine 
the significance of differences for the discrete variables. 
The F — test and the t-ratio were used to determine sig- 
nificance of mean differences for the continuous variables. 
The product moment correlation was used to determine 
relationships between most of the factors that proved to be 
significant following the administration of the t-test and 
(1) first semester grade point averages and (2) cumulative 
grade point averages at graduation or final dismissal. 

It was found that the following characteristics showed 
significant differences between the two groups: high school 
rank by quartiles; transfer status at admission; certain 
scores on the ACE, the California Test of Personality and 
the Kuder Preference Record-Vocational; first semester 
grade point averages; total grade point averages and major 
field grade point averages at the first or only dismissal; 
experience between dismissal and readmission; campus 
residence; semester of dismissal; total hours of credit at 
dismissal; and marital status. 

Analysis of the correlation results for successful stu- 
dents between first semester grade point average and each 
of the following factors revealed that in general the rela- 
tionships were significant: total grade point average at the 


only dismissal; and total hours credit at the only dismissal. 


High school rank correlated positively whereas the total 
hours of credit at dismissal correlated negatively with the 
total grade point average at graduation. 

Significant correlations were reported for unsuccessful 
students between first semester grade point average and 
each of the following factors: total grade point average at 
the first dismissal; major grade point average at the first 
dismissal; and total hours credit at the first dismissal. 
Positive correlations were also reported for this group 
between total grade point average at the final dismissal 
and each of the aforementioned factors. 
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Guidance services in public high schools are becoming 
increasingly recognized as necessary and desirable serv- 
ices for American youth. A most important aspect of 
these guidance services is the counselor providing the 
program. This study concerns the career pattern of the 
secondary school counselor in Maryland. 

The major purpose of the study was to present a de- 
scription and analysis of the career pattern of the public 
high school counselors of the secondary schools of the 
counties of Maryland. Information concerning the educa- 
tional background, the teaching experience, the counseling 
experience, and the post counseling experience of these 
counselors was obtained by questionnaire. 

The one hundred ninety-five counselors included in this 
study were chosen by random methods following stratifica- 
tion by sex and by certification in guidance from a list of 
the five hundred eighty-three secondary school counselors 
in the counties of Maryland between 1947 and 1957. A ninety- 
three percent return was obtained from the sample and the 
sample compared accurately with the population on all 
common data. 

Consistent differences between men and women coun- 
selors and between certified (in guidance) and uncertified 
counselors were noted in educational background, teaching 
experience, counseling experience, and post counseling 
experience. However there were wide variations of indi- 
vidual experience. 


Major findings of the study include the following: 


(1). Two-thirds of the counselors in Maryland during 
the ten year period considered are no longer in 
secondary school counseling. 


(2). Two-fifths of the counselors reported having less 
than five years of teaching experience before be- 
coming counselors, and two-thirds of them had 
less than ten years of teaching experience. 


. Almost half of the certified counselors were not 
certified in guidance at the time of becoming a 
counselor, and more than half of the counselors 
during the ten year period were not certified as 
counselors at all. 


The two most frequently given reasons for leaving 
counseling (in order of mention) were financial 
reasons and the explanation that counseling was 
an extra assigned responsibility and the individual 
preferred teaching. 


(5). Two-thirds of the counselors reported being in 
secondary school counseling four years or less. 


It was noted that in general one-third of the counselors 
remained in pupil service work, one-third returned to 
teaching, and one-third went into administrative work. 

Suggestions for further research were made concern- 
ing the variables of counselor perception of secondary 
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school counseling, the manner of counselor selection, and 
the preparation of secondary school counselors. 
Microfilm $2.75; Xerox $7.80. 169 pages. 


A STUDY OF THE IMMEDIATE EFFECT OF 
A ONE DAY APPLICATION OF GUIDANCE 
AND COUNSELING PROCEDURES UPON 
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The purpose of this study was to investigate the im- 
mediate effect of a one day application of guidance and 
counseling procedures upon selected ninth grade students. 
Three basic questions were asked: (1) Is there any change 
in the students’ behavior, (2) If so, what is the nature of 
the change, and (3) Is there any change in the students’ 
attitudes toward themselves as students? The study was 
undertaken on the null hypothesis that there was no im- 
mediate effect. 

The population of the study consisted of 75 ninth grade 
students from 25 high schools in north central Wisconsin 
who were selected by their faculties to participate in the 
University of Wisconsin Research and Guidance Labora- 
tory for Superior Students, Wausau, Wisconsin. 

A questionnaire was completed by the students as the 
final activity of their day at the Laboratory. It was used 
to determine what the students had learned from their lab- 
oratory experience and what changes, if any, they antici- 
pated in their performance as students. Approximately 
two weeks after the students had visited the Laboratory, 
student and teacher check lists were administered and 
parent interviews conducted to determine whether or not 
any changes in student behavior had been observed. 

Situations exercises and a rating scale were devised 
and used to measure change in the students’ attitudes to- 
ward themselves as students. The situations exercises 
consisted of eight hypothetical but realistic school situa- 
tions. The students were asked to decide whether or not 
they could do what the situations required and to state in 
writing the reasons for their decisions. They also rated 
themselves on a scale using the attitude of adequacy as the 
criterion. These instruments were used for pre-test and 
post-test purposes and were also administered to a con- 
trol group of selected ninth grade students. 

Students reported learning about educational and voca- 
tional opportunities, self-information which was encourag- 
ing, self-information which was discouraging, and methods 
of overcoming weaknesses, particularly in English skills. 
Students primarily reported changes in (1) the extent to 
which they discussed educational and vocational plans, 

(2) leisure time spent in reading, and (3) time spent in 
study. Teachers primarily reported changes in (1) partic- 
ipation in class discussion, (2) time spent in study, 

(3) thoroughness of assignments, and (4) asking for addi- 
tional assignments. Parents primarily reported changes 
in the extent to which their children discussed educational 
and vocational plans. In a relatively small number of in- 
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stances teachers and parents reported that they had ob- 
served negative changes. 

Analysis of responses to the eight hypothetical school 
situations revealed no changes in the students’ attitudes 
toward themselves as students. The changes in their 
scores did not differ significantly from those of members 
of the control group. 

The conclusions which stem from the detailed findings 
are as follows: (1) A one day application of guidance and 
counseling procedures did have an immediate effect upon 
the behavior of selected ninth grade students. (2) A one 
day application of guidance and counseling procedures did 
not have an immediate effect upon the adequacy felt by 
selected ninth grade students to undertake eight hypothet- 
ical school situations. 
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The major purpose of this study was to examine, by 
means of factor analysis, some predicted relationships be- 
tween several creative-writing abilities hypothesized by 
the writer and some of the creative thinking abilities pos- 
ited by J. P. Guilford and his associates at the University 
of Southern California. Several subsidiary problems were 
also explored, using factor-analytic techniques. Two of 
these problems were concerned with differences in crea- 
tive-thinking abilities which might be attributable to sex 
and intelligence. Three problems were concerned with 
possible relationships between creative thinking and three 
other variables: independence of judgment, attitude toward 
school, and problem solving. The effectiveness of IQ scores 
and teacher ratings in predicting performance on creative 
thinking tests was also explored. 

Twenty tests were administered to 718 seventh-grade 
students in Milwaukee and Racine, Wisconsin. These stu- 
dents were divided by sex and IQ scores into six separate 
populations. Two populations consisted of boys of superior 
intelligence; two of superior girls; one, of average boys; 
and one, of average girls. All of the test scores 
with the exception of the intelligence score, were factor 
analyzed for each population separately. In addition, cor- 
relations were computed between IQ scores and the other 
scores, and between a teacher’s ratings and some of 
the scores. 

The findings of this study suggest that some creative- 
writing aptitudes cannot be measured by general tests of 
creative thinking. For example, Word Uses--flexibility 
and Object Uses--flexibility, two test scores which were 
predicted as representatives of spontaneous flexibility, 
emerged instead as strong specific factors. This finding 
indicates that within the limits of the populations and 
tests employed in this study, the ability to be spontaneously 
flexible in the use of words differs from the ability to be 
spontaneously flexible in the use of objects. 
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A major sex difference with respect to creative- 
thinking abilities was not demonstrated, with the possible 
exception of sensitivity to problems. This ability emerged 
from the analysis of one of the populations of superior 
girls but with none of the populations of boys. 

Two factors which emerged with the superior boys did 
not emerge with the average boys. These were verbal 
analysis (a type of problem solving) and originality. How- 
ever, this difference between the average and superior 
boys may have been largely a function of the tests used to 
represent verbal analysis and originality. These tests 
were difficult and low in internal consistency for the aver- 
age boys. 

No evidence was found for the supposition that highly 
creative individuals tend to dislike school more than their 
compatriots of similar intelligence. The relationship be- 
tween the scores on an attitude-toward-school inventory 
and the creativity tests was negligible. Furthermore, the 
relationship between creativity and independence of judg- 
ment as measured by the tests employed in this study was 
found to be insignificant. 

It was also found that creative thinking and a particular 
type of problem solving, labeled “verbal analysis,” are 
probably different dimensions of behavior. The creative- 
thinking tests and the problem solving tests generally did 
not load on the same factors. 

Another finding of this study confirms those of several 
other investigators with regard to IQ scores and creative- 
thinking scores. Within populations that are fairly homo- 
geneous with respect to intelligence, IQ scores are prob- 
ably poor predictors of creative-thinking ability. 
Correlations between IQ scores and Creative-thinking 
scores in this study ranged between -.08 and .30, with 
most of the correlations approximating zero. 
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This study analyzes the opinions held by sixty-two par- 
ticipating high school pupils toward a University of Wis- 
consin correspondence study physics course which used 
the Harvey White Physics Films to present the subject 
matter to the enrollees. 

An open-end questionnaire, a semantic differential scale, 
ahelped-hurt checklist and the Chicago Physics Film Evalu- 
ation Form 2, all administered at the end of the course, were 
used to obtain data which was then analyzed to determine 
the over-all opinion of the pupils toward the course. 

In addition to the data concerning pupil opinions, ex- 
tensive information pertaining to the schools from which 
the pupils come is furnished. 





The results of the analyses indicate that: 


1. 


The participating pupils had a very favorable over- 
all opinion of the course. 


. The laboratory films were considered the most 


essential component of the course. 


. There must be textual materials accompanying the 


course if optimum learning is to result. 


. The pupils felt that the written material required 


of them was excessive. 


. Many of the pupils were not adequately prepared 


for this type of instruction. 


. The rapid pacing of the course may have resulted 


in several undesirable side effects. 


. The subject matter — physics — did much to en- 


courage a favorable reception of the course. 


. The lecture films were not considered as valuable 


as the laboratory films. 


. The film teacher’s personality has a definite in- 


fluence on the pupils’ opinions. 


The Madison Correspondence Teacher was not 
favorably thought of by the pupils. 


. The pupils recommended course changes involving: 


the written assignments; the film teacher; the 
number of films to be viewed; the unit tests; and 
the use of color rather than black and white films. 


The findings of this study suggest that: 


1. 


As a method, the combination of telefilms and cor- 
respondence study does appear to have great po- 
tential as a means of providing and/or improving 
instruction in the small high schools of the United 
States. 


Many of the findings noted by Donald Scott in his 
study of the Wisconsin Physics Film Evaluation 
Project Classroom phase pupils, the Istanbul 

Study which used the same course materials in 
Turkey and Harold Montross in his study of opin- 
ions held by correspondence study students in Wis- 
consin are also valid for the pupils analyzed in this 
study. These are items 1, 2, 3, 4, 6 and 7 of the 
results of analysis list. 


. Continued research is needed in the areas of: dis- 


covering possible ways of helping the pupils accept 
the absence of a qualified classroom teacher and 
adopting the film teacher and the central office cor- 
respondence teacher as the true teacher of the 
course; the effect of the film teacher’s personality 
on the attitude and the subject matter attainment of 
the pupils; the relationships existing between the 
proctoring teacher, the pupils and/or the central 
office correspondence teacher; the nature of the 
written materials given to and expected from the 
pupils; alternate viewing procedures; and the use 
of only the laboratory films as a means of supple- 
menting physics instruction. 


The most urgent need, at present, involves 
finding ways of reducing the amount of time 
and effort required of the pupils. 
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5. Commercial producers should be encouraged, after 
a careful examination of the pupils’ opinions as re- 
vealed in this and related studies, to produce cor- 
related course materials which may be expanded 
to cover other subject matter. 
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EXPERIMENTAL OCCUPATIONAL 
INFORMATION UNIT TAUGHT TO HIGH SCHOOL 
SENIORS BY SOCIAL STUDIES TEACHERS 


(Order No. 61-6216) 


Theodore Thomas Toporowski, Ed.D. 
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Purpose 


The purpose of this study was to test the hypothesis 
that students who completed a unit on occupations in their 
senior social studies classes would develop a better basis 
for selecting occupations than students who did not com- 
plete such a unit and be able to: 


1. Select jobs that are more closely related to their 
measured interests; 


. Be more independent in the selection of jobs; 


. Obtain more post-high school training (including 
college); 


Earn more money after entering employment and 
be better satisfied with their jobs. 


Procedure 


Three high schools within a 15-mile radius in Berk- 
shire County took part in the experiment. Three social 
studies teachers taught an occupational information unit 
to 150 non-academic high school seniors. Another 150 
students from the same three high schools served as the 
control group. | 

The two groups were equated on the following bases: 
teacher, grade, course, number, and intelligence. The 
Otis Quick Scoring Test of Mental Ability was used to 
equate intelligence. Following this, all students were pre- 
tested with the California Occupational Interest Inventory 
and the Occupational Information Survey, an original ques- 
tionnaire on occupational information and plans for the 
future. The control group then continued their social stud- 
ies work as usual, while the experimental group, in addi- 
tion to their regular social studies work, were taught an 
11-lesson intensified unit on occupations by their regular 
teachers. At the end of the lessons, both groups were re- 
tested with the California Occupational Interest Inventory 
and again completed the Occupational Information Survey. 

A follow-up study was done six months after gradua- 
tion. The study was done to determine: 1. number of stu- 
dents employed; 2. number of students who found jobs 
within their field of measured interest; 3. independence 
in job choice; 4. number of students furthering their edu- 
cation; 5. amount of money being earned by those em- 








ployed; 6. job satisfaction of those employed; 7. incidence 
of unemployment. 


Findings 
1. The experimental group found jobs more closely 
related to their interests as measured by the Cal- 
ifornia Occupational Interest Inventory than did 
those of the control group. Results approached 
significance at the .10 level of confidence. 


. Members of the experimental group were more in- 
dependent in job choice, at the .01 level of confi- 
dence. 


. The experimental group earned more money per 
month than the control group, significant at the .01 
level. 


-. More students in the experimental group stated that 
they were satisfied with their jobs, significant at 
the .05 level of confidence. 


. A greater proportion of the experimental group, 
significant at the .05 level, had found employment 
at the time of the follow-up. 


Fewer people in the experimental group were un- 
employed. Results were significant at the .05 level. 


. No changes were found in measured interests be- 
tween pre and post administrations of the California 
Occupational Interest Inventory. A difference at the 
-05 level was found in one subtest, the Arts, when 
the two groups were compared on post administra- 
tion results. 


. No significant difference was found between the two 
groups with respect to further education. 


Conclusion 


Based on the findings in this study, it is felt that a 
short-term intensified unit on occupational information 
does aid students to develop a better basis for selecting 
occupations. 





Limitation 





No evaluation of achievement in social studies was 
made. Microfilm $2.80; Xerox $9.90. 216 pages. 
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AN ANALYSIS OF RELATIONSHIPS BETWEEN 
SELECTED BACKGROUND FACTORS AND 
JOB PERFORMANCE OF BEGINNING MALE 
COOPERATIVE EXTENSION AGENTS IN WISCONSIN 
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Helgi Halldor Austman, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor James A. Duncan 


This study, a part of a longitudinal research project, 
was carried out for the purpose of gaining greater under- 
standing of the relationships between selected background 
factors and the perception of the beginning male county 
extension agent’s professional role, by himself and by his 
district leaders. This was justified because of the need 
for (1) more specific information concerning the relation- 
ship between background factors and the performance of 
beginning agent which could be applied to selection pro- 
cedures and (2) more knowledge and understanding of the 
role of the beginning county extension agent and how he 
and his district leaders perceive his role. 

Relationship between and among the role perceptions 
of beginning extension agents and district leaders were 
first identified and analyzed. Agents were found to agree 
among themselves on the importance of selected extension 
functions and the level at which these were being per- 
formed. District leaders were only in partial agreement 
with each other with respect to the importance of the ex- 
tension functions and the level at which they were being 
performed. Agents and district leaders did not agree on 
the level at which agents were performing the functions. 

Only the most important of the many relationships 
which were found to occur between background factors per- 
taining to the agents and role perception are related here. 
The three kinds of role perceptions studied were the 
agent’s role performance as perceived by his district 
leader, the agent’s role fulfillment which was his per- 
formance as perceived by himself and the agent’s role 
definition which was based on his perception of the im- 
portance of extension functions. The factors that were 
related positively to the role performance of the beginning 
agent were his age, his scholastic achievement in college 
and to some extent in high school, his vocational or pro- 
fessional experiences prior to extension employment, and 
his confidence that his high school and college education 
had adequately prepared him to go ahead. Factors related 
negatively to role performance of the beginning agent were 
the socio-economic level of his family home during his 
high school period and his participation in 4-H and F.F.A. 
programs. However, some of the agents with much 4-H 
experience and also some vocational or professional ex- 
perience prior to extension employment rated high in per- 
formance, whereas some with much 4-H experience and no 
vocational experience rated very low in performance. 
Factors related positively to the beginning agent’s role ful- 
fillment were age, size of farm, socio-economic level, par- 
ticipation in the F.F.A. program and the number of credits 
obtained in his college undergraduate studies. Factors re- 
lated negatively with the agent’s role fulfillment were the 
number of recreational activities and hobbies in which he 
participated and his scholastic achievement in college. 











Factors related positively the beginning agent’s role def- 
inition were his wife’s education in years, his father’s 
organization participation, his 4-H participation and scho- 
lastic achievement in college. Factors related negatively 
with the agent’s role definition were the number of recrea- 
tional activities and hobbies in which he participated, his 
high school grade point average and high school teachers’ 
influence to attend college. 
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DRIVER TRAINEES, RELATING DRIVING 
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University of Michigan, 1961 


Enrollments in driver education have grown from 20 
students in 1934 to over 1,500,000 in 1960. To handle these 
steadily increasing numbers, ingenious training methods 
have been devised. Training cars equipped with dual con- 
trols have had widespread use in on-street practice driv- 
ing. Supplementing this method has been a multiple-car 
plan of training, employing off-street areas, usually called 
driving ranges. Another method used, to substitute for 
part of the on-street training, is that of using driving sim- 
ulators. 

Numerous research studies have evaluated “on-street” 
programs, but less than a dozen have investigated sim- 
ulator results. Few, if any, major studies have examined 
results of driving-range training. 

The main purposes of this study were (1) to isolate 
specific academic and training factors, and to investigate 
the extent of their relationships to driving performance; 
(2) to survey the advantages and disadvantages of the basic 
behind-the-wheel training methods, including, on-street 
training, driving ranges, and driving simulators; (3) to pro- 
vide data to administrators and driver educators for use 
in planning driver-education facilities and in proposing 
driver-educational legislation. 

Driving-performance records of a sampling of 2,785 
male students from Dearborn, Michigan’s four public high 
schools were investigated in this study. This sampling 
consisted of all the boy trainees who completed the driver- 
education course from September, 1956, to August, 1959. 
Dearborn is one of the few communities which has used all 
three major training methods with relatively large num- 
bers of students. 

Results of five commonly used methods of behind-the- 
wheel training were analyzed. These methods and the 
number of trainees in each, follow: (1) all on-street (193); 
(2) all off-street (517); (3) combination on-street and off- 
street (1,420); (4) simulator plus on-street (397); (5) simu- 
lator plus on-street plus off-street (258). 

Selected academic and training factors and their rela- 
tionships to driving performance were studied. Driving 
performance was defined in terms of moving violations 
and accidents as indicated by official traffic records. 
Where appropriate, mean-months-of-driving exposure 
were considered. “Percentages of violators,” or “traffic 
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errors per 1,000 months of driving exposure” were other 
measures used in determining the results. A summary of 
the results based on the Dearborn research follows: 


1. The on-street method, generally considered to be 
the most expensive, did not yield superior driving re- 
sults in terms of the criteria of this study. 


2. Off-street methods, usually considered to be the 
least expensive, produced at least as favorable results 
as other methods. 


3. When compared with students trained under non- 
simulator methods, students trained under simulator 
methods showed approximately equal accident records, 
but significantly more moving-violation points per 
1,000 months of driving exposure. 


4. Significantly higher percentages of students who re- 
ceived low attitude grades in driver-education courses 
had accidents and moving violations than did students 
who received high attitude marks. 


5. Significantly higher percentages of students with 
low over-all grade-point averages for all high school 
subjects had accidents and moving violations than did 
students with high grade-point averages. 


6. Low positive correlation was indicated between in- 
telligence and driving performance. Also, a signifi- 
cantly lower percentage of students in the above- 
average intelligence group had moving violations 
compared with trainees in either the average or below- 
average intelligence groups. 


7. Significantly higher percentages of high school drop- 
outs had accidents and moving violations than non-drop- 
outs. 


8. Significantly higher percentages of trainees who 
failed driver education had accidents and moving vio- 
lations than did trainees who passed the course. 


9. Collectively speaking, failures who repeated and 
passed the driver-education course did not seem to 
have better driving-performance records than failures 
who did not repeat the course. 
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The Problem 





The purpose of this study was to determine whether 
better school plants were actually found to exist in com- 
munities where comprehensive procedures were used in 
planning them. 





Ancilliary problems which were investigated pertained 
to relationships between the following factors: cost and 
quality of school plants; comprehensiveness of the school 
building survey and willingness of the electorate to finance 
the building program; and extent of participation by teachers 
in the planning program and their evaluations of plant 
quality. 


Procedures 





A questionnaire was designed which measured the com- 
prehensiveness of planning in terms of procedures used, 
topics studied, information obtained, data presented, and 
extent of participation by professional and lay personnel. 
The questionnaire was validated by reference to the opin- 
ions of experts and to authoritative publications. 

The questionnaire was completed by the chief school 
administrators of twenty-four selected Wisconsin school 
districts which had recently built new secondary schools. 
Data obtained from the questionnaire were used to select 
for plant evaluation three districts which ranked high and 
three which ranked low in comprehensiveness of planning. 

The new plants of the six districts were evaluated by 
a jury of school administrators who used the Citizens’ 
Workbook for Evaluating School Buildings by Landes and 
Sumption. The six plants were also evaluated by teachers, 
librarians, and principals, who used applicable sections 
and forms of the Evaluative Criteria by the National Study 
of Secondary School Evaluation. Another questionnaire 
was used by teachers to indicate the extent to which they 
participated in the planning program and their ratings of 
plant quality. 








Conclusions 





A negative relationship was found between the compre- 
hensiveness of planning and juror evaluations of plant 
quality: two of the three districts which ranked high in 
planning ranked low in quality, and vice versa. While the 
small number of cases requires that caution be used in 
interpreting the finding, it appears that the utilization of a 
large number of planning procedures does not tend to in- 
sure plant quality. A negative relationship prevailed also 
between comprehensiveness of planning and evaluations of 
plant quality by teachers, but a positive relationship was 
found between the planning factor and evaluations of quality 
by principals. 

A negative relationship was found between the factors 
of plant cost and quality. One of the two most economical 
plants rated highest in quality. It appears that high quality 
can be obtained despite a necessity for economy in con- 
struction. 

A negative relationship was revealed between compre- 
hensiveness of the school building survey and willingness 
of the electorate to finance the building program. It appears 
that wide participation and prudent selection of survey 
procedures are more effective in convincing the public of 
school building needs than the utilization of a large number 
of survey techniques. 

A comparison of the extent of teacher participation in 
planning and their evaluations of plant quality revealed that 
a positive relationship existed. Teachers who participated 
to a greater extent in the planning program were more 
satisfied with the resultant facilities. Responses by 
teachers revealed that the most serious deficiencies in the 
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new school plants pertained to inadequate control of light, 
heat, and sound, and lack of flexibility to meet the needs 
of emerging educational practices. 

Failure to prepare written educational specifications 
appears to be the greatest weakness in school plant plan- 
ning programs. 

Many complex factors, involving abstruse patterns of 
human relationships, are involved in the school plant plan- 
ning process. Each planning situation is unique, and fac- 
tors which tend to influence quality tend to vary from one 
situation to another. 
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The Purpose and Procedure of the Study 


The purpose of the study was four-fold. The first was 
to analyze the existing constitutional and legislative provi- 
sions for (a) the rental of lands held in trust for the public 
schools of South Dakota and (b) the sales of these lands 
and the investment and management of funds derived from 
these sales. The second was to analyze the distribution of 
the income from the Permanent School Fund and School 
Lands, with special emphasis on the relationship between 
the amount each school district received in 1960 and its 
educational need. The third was to suggest and analyze 
bases for the distribution of the income, these bases to 
gear the distribution to the educational needs of the school 
district more closely than the school census basis. The 
fourth was to test certain hypotheses about the possibil- 
ities of increasing the income from the Permanent School 
Fund and School Lands. 

The following documentary sources were studied: The 
State Constitution, the Enabling Act of 1862, the Enabling 
Act of 1889, Biennial Reports of the State Auditor, Treas- 
urer, Commissioner of School and Public Lands, and 
Superintendent of Public Instruction. Research literature 
in the field of school finance was reviewed. Several trips 
were made to the State Capitol in Pierre where personal 
interviews were held with the Commissioner of School and 
Public Lands and other personnel in the various depart- 
ments of government, particularly the Department of 
School and Public Lands and the Office of the State Auditor 
and of the State Treasurer. Office records in the Depart- 
ment of School and Public Lands and the Department of 
Public Instruction were examined. 

The rental and sale of School Lands, the investment of 
the proceeds therefrom, and the distribution of the income 
are regulated by the Constitution, and by the legislature in 
conformance with constitutional provisions. 

Administration and preservation of the Permanent 
School Fund and School Lands in South Dakota apparently 
have been much better than in many other states. 








The amounts school districts received from the In- 
terest and Income Fund in 1960 were not in all cases 
closely related to the educational needs of the school dis- 
tricts as measured by (1) school enrollment, (2) average 
daily attendance, (3) number of teachers employed, and 
(4) number of classroom units. 

The census basis for distribution of the income is not 
equitable if needs of school districts are considered. The 
best basis for distribution would be the classroom unit 
which is now used for distribution of state aid to schools. 

Selling the lands and investing the proceeds in secur- 
ities would bring more money to the Interest and Income 
Fund than to continue renting lands under present rates. 

Improved rental and sale procedures, such as adver- 
tising more widely and adequately and adopting new for- 
mulas and scientific methods for determining land values, 
are procedures which might increase the income from 
land rentals. 

Income to the Interest and Income Fund could be in- 
creased if the Commissioner of School and Public Lands 
could temporarily deplete the Permanent school Fund by 
selling low interest bearing securities and buying higher 
interest bearing securities. A constitutional amendment 
would be necessary to make this possible. 
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The problem of this study was to determine the rela- 
tionships between role expectations for the superintendent 
of schools and the incumbent’s behavior. The role ex- 
pectations were those held by the superintendents and by 
their school-board members. 

The information was gathered by means of a question- 
naire. The questionnaire was an adaptation of one de- 
veloped by Gross, Mason, and McEachern in their work 
with Massachusett’s school districts. Questionnaires 
were sent to each school-board member and to the super- 
intendent of each school district included in the study. 

The questionnaires dealt with selected situations that 
are applicable to all Minnesota school districts. The 
various parts of the questionnaire had identical items, 
but varying instructions. As a result of the instructions, 
data were collected relative to: (1) the school board’s 
opinion of how any superintendent should act; (2) the su- 
perintendent’s opinion of how he should act; (3) the super- 
intendent’s perception of his school board’s opinion of how 
any superintendent should act; and (4) the superintendent’s 
behavior as described by both the superintendent and his 
school-board members. 

School districts were arranged in an ordinal fashion on 
eight factors: (1) size, (2) relative valuation, (3) total 
tenure, (4) local tenure, (5) superintendent’s education, 
(6) number of superintendencies previously held by the 
incumbent, (7) the perceptive ability of the superintendent, 
and (8) the superintendent’s moralistic orientation. The 
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various relationships of these factors to the expectations 
and behavior were studied. 

The hypotheses were tested by either a t-score or a 
chi-square test. The level of significance was .05. 


The main conclusions of the study are: 


1. The superintendents, as a group, are in greater 
agreement on their expectations for their own be- 
havior than school-board members, as a group, are 
in agreement on their expectations for the super- 
intendent’s behavior. 


. More instances of significant differences are found 
than are found significant similarities, when exam- 
ining the intergroup consensus between superin- 
tendents and school-board members. 


The expectations held by the superintendents are 
not, primarily, dependent upon the school district’s 
size, its relative valuation, the superintendent’s tenure 
either local or total, the superintendent’s education, 

or the number of superintendencies previously held. 


The expectations held by school-board members 
are not, primarily, dependent upon the school dis- 
trict’s size, its relative valuation, the superintend- 
ent’s tenure either local or total, the superintend- 
dent’s education, or the number of superintendencies 
previously held. 


The superintendents and the members of the board 
of education are not in complete agreement as to 
what the superintendent actually does. 


. Whatever the real situation, there is a greater 
number of significant relationships when comparing 
the superintendent’s description of behavior, the 
superintendent’s expectation and the superintendent’s 
perception of the school board’s expectation than 
when comparing the other possible relationships. 


. Whatever the real situation, there is a greater 
number of relationships when comparing the school 
board’s description of behavior, the superinten- 
dent’s expectations, and the school board’s expecta- 
tions than when comparing the other possible rela- 
tionships. 


The mean variance of the factors studied is greater 
in the dissident group than it is in the congruent 
group. 


The relationship of the superintendent’s behavior to 
his own expectation is not affected in any general 
way by the school district’s size or relative Valua- 
tion, by the superintendent’s tenure (local or total), 
by the superintendent’s education, by the number of 
superintendencies previously held, by the superin- 
tendent’s perceptive ability, or by the superin- 
tendent’s moralistic orientation. 
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Team teaching has become a topic of conversation in 
educational circles during these recent years. Its pro- 
ponents have claimed that it is a solution to many of the 
problems facing education today. The proliferation of 
knowledge, increasing school populations and shortage of 
teachers all present threats to the quality of education in 
the United States. 

Team teaching is one idea that has been presented to 
help solve these problems. All teaching teams have in 
common the fact that they are composed of people working 
as aunit. Whenever people work together, interpersonal 
relations become an important consideration. 

Dr. William C. Schutz has developed an instrument, 
FIRO-B (Fundamental Interpersonal Relations Orientation- 
Behavior), that provides data to compute an index of com- 
patibility of individuals based upon each others’ needs. 
The theory of compatibility offered by Schutz was com- 
bined with the ideographic dimension of the social behavior 
model developed by Getzels and Guba to provide a theo- 
retical basis for this study. It was hypothesized that com- 
patibility, as measured by FIRO-B, between team mem- 
bers, and between team members and principals, would be 
related to expressions of teacher satisfaction, ratings of 
team effectiveness by team members and principals, and 
ratings of teacher effectiveness by principals. 

In order to test these hypotheses a number of instru- 
ments, including FIRO-B, were used. Global measures 
of teachers’ satisfaction, teachers’ ratings of team effec- 
tiveness, and principals’ ratings of teacher effectiveness 
were obtained through the use of instruments developed at 
the Midwestern Administration Center at the University of 
Chicago. 

The population sample of this study consisted of 28 
teams involving 90 team members and 21 principals from 
seven school systems in Wisconsin. The population was 
not intended to represent a sample of a larger population 
and there was no attempt to make application of the find- 
ings to a larger population than that from which the data 
were drawn. 

Various measures of FIRO-B compatibility were cor- 
related with the global measures, using the Pearson r 
correlation technique. These correlations were tested 
for their difference from zero with a two-tailed t test. 

Four teams were selected for further examination 
through the use of a guided interview that was developed 
to determine the teaching teams’ operational character- 
istics. It had been hypothesized that there would be a re- 
lationship between compatibility and these characteristics. 

Forty-five correlations were computed. Of these, four 
were significant at the .05 level or better. Two of the four 
correlations were significant at the .05 level in the pre- 
dicted direction, one of them at the .01 level in the pre- 
dicted direction, and one measure, significant at the .05 
level, was negatively correlated. 

The interview data indicated that the formal operational 
characteristics, which were defined as the way the team 
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operated within the professional requirements of the posi- 
tion, were not related to compatibility. It was found that 
the informal operational characteristics, which consisted 
of the interchange among team members that occurred 
outside the professional requirements of the position were 
related to compatibility. 

It was concluded that: (1) There was insufficient evi- 
dence to accept completely the hypothesized relationships 
of compatibility to expressions of satisfaction, and ratings 
of effectiveness; (2) There was no relationship between 
compatibility and formal operational characteristics; 

(3) There was a relationship between compatibility and in- 
formal operational characteristics; (4) Expressed satis- 
faction was related to adequate nomothetic provisions; 
(5) Compatibility was a factor only when nomothetic pro- 
visions were inadequate. 
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The purpose of this investigation was to make a com- 
parison study of attitudes and anticipated and realized 


problems of selected classroom teachers receiving in- 
school instructional television (ITV) lessons, and to iden- 
tify, analyze and evaluate existent problems in elementary 
school instructional television programs. 

The respondent population of the study consisted of 43 
school administrators and 189 classroom teachers-- 
grades 3 through 6--representing 14 different school dis- 
tricts within a 40-mile radius of Educational Television 
Station WMSB-TV’s (at Michigan State University) trans- 
mitting tower at Onondaga, Michigan. All of the respond- 
ents were employed in public urban or consolidated schools; 
none was from a one-room school. 

Data were secured through the utilization of the norma- 
tive-survey method, supported by personal interviews. 
Two separate sets of questionnaires were distributed to 
the respondents--in September, 1959 and June, 1960. 


The following is a summary of the major findings: 


1. Prior to their reception of instructional television 
programs, teachers indicated very favorable attitudes to- 
ward TV instruction. 

2. After nine months of experience with ITV, the 
teachers’ attitudes--although still favorable--were some- 
what reduced from their original high degree of favorable- 
ness, for their expectations were patently not fully realized 
in certain areas, and perhaps tended to be over-optimistic. 

3. Years of teaching experience did not significantly 
affect teachers’ attitudes toward ITV; specifically, 
teachers with more than five years’ and those with less 
than five years’ experience as teachers manifested about 
equally favorable attitudes toward ITV. 





4. Administrators--in this study, mostly elementary 
school principals--were inclined to hold more favorable 
attitudes toward ITV than did teachers. 

5. The inability of pupils to ask questions directly of 
the TV instructor was considered a minor or no problem 
by over 75 per cent of the respondents. 

6. Approximately 87 per cent of the respondents indi- 
cated that participation in ITV would leave the classroom 
teachers’ prestige undisturbed; that is, some classroom 
teachers’ fears that ITV instructors would supplant them 
in prestige and regard by the pupils were unfounded. 

7. The majority of the teachers signified that the ITV 
teachers’ techniques and ideas were very helpful to them 
in making their own class presentations. 

8. A relatively heavy percentage (81.5) of the respond- 
ents indicated that participation in ITV did enhance the 
learning situation in the classroom, over and above what 
was usually accomplished without ITV. 

9. Following their ITV experience, nearly 90 per cent 
of the respondents expressed the view that they favor the 
expansion of ITV in the nation’s schools (Very favorably, 
16.8 per cent; Favorably, with reservations, 72.9 per 
cent). 

10. However, in response to the question if they would 
like to continue the use of ITV in their own classrooms, 
only 66.8 per cent checked an affirmative answer, while 
18.5 per cent expressed a neutral position. 

11. The two “greatest problems” vexing the respondents 
in relation to ITV participation were: 1) The necessity of 
additional time and effort required of the classroom 
teacher, and 2) the inflexibility of the curriculum created 
through the necessity of the ITV participants to follow 
courses of study selected by staffs other than the local 
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A complex method of returning portions of the cen- 
trally-collected taxes on public utilities to local munici- 
palities has developed in Wisconsin. It is possible that 
some of the provisions for sharing the utility tax with 
local municipalities are in conflict with and impair the 
intent of portions of the state support program for edu- 
cation. 

In counties with less than 50,000 population, towns and 
villages must share with the school districts within their 
jurisdiction one-half of the taxes returned from utility 
industries. 

This study was an attempt to evaluate features of 
Wisconsin’s utility tax practices and their relationship to 
the support of education. 
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Procedure 


Two groups of 20 integrated school districts each of- 
fering a K or 1-12 program were selected from the 54 
counties below 50,000 population. One group received the 
highest amounts of utility taxes per pupil in average daily 
attendance and the other received the lowest amounts. 
Data used were for the 1957-58 school year. 

Comparisons were made with respect to: (1) the role 
of the utility tax in school support, (2) the property tax 
rate for school purposes, (3) the property tax rate for 
other governmental functions, (4) the total property tax 
rate, (5) per pupil expenditure for school purposes, and 
(6) the part that utility property plays in the equalization 
program and in determining borrowing power. 

Comparisons were made of the equalized valuation per 
pupil in average daily attendance and the mill rate levy 
for education between the integrated school districts in the 
16 counties with populations between 50,000 and 250,000 
and the integrated school districts in the 54 counties with 
populations of less than 50,000. 


Results 


An analysis of the data resulting from a comparison of 
the two groups of districts and between the two groups of 
counties showed: 

1. Shared taxes do bring relief to the property tax for 
all governmental purposes, However, those school dis- 
tricts receiving the most utility taxes per pupil tax gen- 
eral property more for education than do the low districts. 

2. If utility property were considered as general prop- 
erty, the equalized valuation would result in a loss of 
20.4% of the guaranteed valuation for aid computation in 
the high districts and .6% in the low districts. 

3. Use of county population to determine which school 
districts do and which do not share in utility taxes re- 
turned does not accurately reflect the need of school dis- 
tricts for the earmarked tax. Some school districts in 
both groups of counties have as little as $10,000 of equal- 
ized valuation per pupil and some districts have as much 
as $45,000 per pupil. 

4. The practice of excluding utility property in deter- 
mining borrowing power is disadvantageous to the school 
district. For the 20 districts receiving the most utility 
taxes over 12% of their revenue-producing property can- 
not be used as a base for determining the amount of money 
that can be borrowed for capital outlay. The districts re- 
ceiving the least utility taxes lose less than one percent 
of their revenue-producing property in determining bor- 
rowing power. 


Conclusions 


1. The central assessment and collection of public- 
utility taxes should continue and the proceeds should be 
shared with the political subdivisions of the State. Alloca- 
tion of the proceeds should be based on need and the appli- 
cation of the law should be made uniform throughout the 
State. 

2. A portion of utility property (65%) should be treated 
as general property in determining the amount of equali- 
zation aid given to the local school districts and in deter- 
mining the base for borrowing purposes. 





3. The use of county population to determine which 
school districts must and which must not share in utility 
tax returns should be discontinued. 
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The basic concept from which this study derives is 
that of the school as a social system. The term “social 
system” as used here is of course conceptual rather than 
descriptive. Ramifications of this concept for adminis- 
tration and those involved in administration are clear. 
For example, if one observes the circumstances of ad- 
ministration always operating within an interpersonal or 
social relationship, then the nature of this relationship be- 
comes a crucial factor in the administrative process. 
Social groups necessarily become the fundamental units 
upon which study will be focused. The system of inter- 
acting groups will basically be structured with the aim of 
accomplishing educational tasks required by society to 
maintain its unity and to fulfill the need of its members. 
The groups will embody a network of roles that express 
expectations that are held by its members about rights 
and obligations. 

It is, then, within this complex that the concept of role 
becomes the basis for the probing instrument in the ex- 
ploration of position (location of an actor or class of 
actors in a system of social relationships). This study 
employs the concept of role in attempting to define the 
functions of the school principalship. 

Concepts representing the extraction and synthesis of 
the common elements found in the many definitions of role 
were developed and employed as the working components 
of this study. Since the assumption of consensus pre- 
cluded the use of the degree of consensus on role defini- 
tion as a variable, a condition necessary in this study, it 
was rejected as untenable. 

The extent of consensus on role definition as it applied 
to the school principalship was explored among principals, 
teachers and central office personnel. These role de- 
finers represented three selected school systems located 
near a metropolitan area in Wisconsin. 

Analysis of consensus was directed along two lines, 
intraposition (within the same position) and interposition 
(between different positions). Teachers, principals, and 
central office members combined in triads of intragroup 
and intergroup relationships were used in these analyses. 
The analysis of four selected characteristics was also 
undertaken to discover if any relationship existed 
between these characteristics and consensus on role 
definition. These characteristics were: sex composi- 
tion, degree status, level of instruction, and position 
experience. 
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The data collecting instrument was an adaptation and 
extension of the Superintendents Performance Instrument 
employed by Gross in a study of the school superintend- 
ency.' This instrument contained 55 items representing 
expected tasks or functions that could be applied to the 
principalship position. For each expectation item five 
response categories were available: (1) Absolutely must, 
(2) Preferably should, (3) May or may not, (4) Preferably 
should not, and (5) Absolutely must not. 

Measures were established to evaluate intraposition 
and interposition concensus. Weight was assigned to each 
response category from 1 for “absolutely must” to 5 for 
“absolutely must not.” The variance was decided upon as 
the consensus score for the intragroup analysis, and the 
chi-square test was used as the criterion for distinguish- 
ing significant degrees of difference between groups (inter- 
group analysis). 

The extent of variability in the role definitions of in- 
cumbents of the same position was analyzed, and expecta- 
tion items on which the groups agreed and disagreed were 
identified. This was also done for the incumbents of dif- 
ferent positions. 

It was hypothesized in this study that (1) there will be 
different amounts of consensus on different expectations 
for the principal position within and between three sets of 
role definers representing teacher, principal and central 
office staff positions, and (2) that the sex composition, 
degree status, level of instruction, and position experience 
of the teaching force will be determinants in role con- 
sensus. Both hypotheses were supported by the data of 
this study. 

The implications arising from the support of these hy- 
potheses are: (1) One of the major responsibilities that 
faces the administrator is to reconcile the conflicting ex- 
pectations placed on his position if he is to assure teacher 
satisfaction and harmonious working relationships with 
his staff, (2) The principal must be entirely familiar with 
the characteristics of his teaching staff if he is to work 
for common understandings, cooperative action and satis- 
fying interaction relations among his staff, (3) The prin- 
cipal must be continually alert to the role expectations as 
defined by his teachers so that he may reconcile these 
with his own perceptions of their role expectations, and 
(4) The instrument employed in this study has significant 
utility in discovering the areas of agreement and disagree- 
ment that exist on the expectations for the principalship. 


1. Neal Gross, Ward S. Mason, Alexander W. Mc- 
Eachern, Explorations in Role Analysis, (New York: John 
Wiley and Sons, Inc., 1958). : 
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The purpose of this study was to investigate the effect 
that a distinct emphasis on creative and critical thinking 
in several education methods courses and student teaching 
has on student teachers’ thinking and teaching. Answers 
were sought for these questions: 


1. Can creative and critical thinking be emphasized 
sufficiently in education methods courses so it is 
implemented in teaching which encourages children 
to think? 


. What effect will such an emphasis have on: 
a. The student teachers’ ability to think critically, 
b. Their ability to think creatively, and 
c. Their general teaching ability? 

. What relationship exists betwee”: 


a. General teaching ability and the ability to imple- 
ment thinking in learning experiences which en- 
courage children to think, 


. Ability to think and general teaching ability, and 


Ability to think and ability to implement thinking 
in teaching which encourages children to think? 


Twenty-four students majoring in elementary education 
were enrolled in courses in methods of teaching arithmetic, 
and methods of teaching language arts, in which distinct 
emphasis was placed on the use of creative and critical 
thinking in both the course discussions and in methods of 
teaching children. They were also enrolled in student 
teaching and encouraged to plan and direct learning ex- 
periences for children which encouraged them to creative 
and critical thinking. The critic teachers who worked with 
the student teachers attended a series of five seminar 
meetings designed to help them support the emphasis of 
the study. 

Four instruments were used in the study: (1) the 
Watson-Glaser Critical Thinking Appraisal, to measure 
critical thinking ability; (2) the Southern California Tests 
of Creative-Thinking Abilities, to measure creative think- 
ing ability; (3) the Teaching Evaluation Record, to measure 
general teaching ability; and (4) the Teaching Observation 
Record, developed by the writer for the study, to measure 
ability to implement creative and critical thinking in teach- 
ing which encourages children to think. Pre-tests and 
post-tests were used. In addition, a mid-term evaluation 
of the effects of the study was obtained from the students, 
and a final evaluation from both the students and critic 
teachers. 

The null hypothesis was invoked with the data pertinent 
to each question. Mean gains and coefficients of correla- 
tion between appropriate data were determined, and the 
“t” test of significance was used. The mid-term and final 
evaluations were subjected to content analysis. 
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Under the conditions and limitations of the study, the 
results indicate that: 


1. A direct emphasis on creative and critical thinking 
effected highly significant gains (at the .01 level of 
probability) in: 

a. Ability to implement such thinking in teaching 
which encourages children to think, 


The student teachers’ ability to think, both crea- 
tively and critically, and 


c. General teaching ability. 
. Substantial relationships existed between: 


a. Critical thinking ability and the ability to imple- 
ment thinking in teaching which encourages chil- 
dren to think (“r” = .444, which is significant at 
the .05 level of probability), 


. General teaching ability and the ability to imple- 
ment thinking in teaching which encourages chil- 
dren to think (“r” = .84, which is highly signifi- 
cant at the .01 level of probability), and 


Critical thinking ability and general teaching 
ability (“r” = .402, which is significant at the 
.05 level of probability). 

Placing a distinct emphasis on one aspect of teach- 


ing brought attendant improvement in other aspects 
of teaching. 


The critic teachers believed the seminars were 
very effective in helping them work in unison with 
the college toward a common goal in student teach- 


ing. 
The student teachers placed considerable value on 
critical analysis of their teaching when they were 
assisted in making it themselves, and when it was 
directed toward pointing up methods for improve- 
ment. 


. The students were aware of the changes that took 
place in their thinking ability. 
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Purpose 


The problem of this study was to analyze and appraise 
existing driver education programs in Tennessee sec- 
ondary schools. The major problem was divided into 
three sub-problems as follows: (1) to establish the phil- 
osophical and psychological bases of driver education, 


(2) to identify acceptable criteria from current national 
standards for adequate driver education programs, and 
(3) to determine the nature and adequacy of driver educa- 
tion in Tennessee secondary schools. 


Procedures 








The data in sub-problem 1 were designed to set the 
stage for action which followed. The relation of driver 
education to the various philosophies and psychologies of 
learning and the psychology of accident prevention indi- 
cated foundations upon which effective programs of driver 
education may be built. Criteria for adequate driver edu- 
cation programs were identified in sub-problem 2. Data 
in sub-problem 3 were compared with criteria identified 
for an adequate driver education program. Sources of 
data for sub-problem 3 included the following: (a) a ques- 
tionnaire sent to all secondary school principals in the 
state; (b) records kept by the Tennessee State Department 
of Education; and (c) personal investigation of selected 
driver education programs. 


Findings 


The growth of driver education in Tennessee has been 
erratic and slow and only a small percentage of the eligible 
pupils have been enrolled in the course since it was started. 
In the 1960-61 school year, 23 per cent of the public high 
schools in Tennessee offered some type of driver educa- 
tion and of these schools approximately 13 per cent of- 
fered a course which met the nationally recommended 
standards of thirty hours per student classroom instruc- 
tion and six hours behind-the-wheel practice driving in- 
struction. Only 8 per cent of the eligible students received 
a course that met nationally recommended standards. 
Students were allowed to apply for a driver’s license at 
the age of sixteen years. Financial support from the state 
level source was inadequate. In the 1959-60 school year 
only sixty-three courses comprising 3,582 students met 
minimum time standards. Adequate areas were available 
for practice driving instruction. The Tennessee State 
Department of Education did not provide a full-time su- 
pervisor of driver education. All vehicles except one used 
throughout the state were loaned by dealers. Adequate 
records and reports were not kept. Several desirable 
methods of instruction were used, but cooperative problem- 
solving tasks and dramatizations were not employed. Sup- 
plementary teaching materials and physical equipment 
were inadequate. Acceptable criteria were used to 
select students for the course. Approximately half of 
the teachers did not meet general minimum teaching 
standards and none were found with a minor in driver 
and safety education. 
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THE DEVELOPMENT OF CRITERIA FOR 
ORIENTATION PROGRAMS FOR NEW TEACHERS 


(Order No. 61-6259) 


Samuel David Hill, Ed.D. 
University of Virginia, 1961 


The purpose of the study was to develop criteria which 
could serve as guides in establishing teacher orientation 
programs, or as bases for evaluating and improving exist- 
ing orientation programs. 

From the literature and research in teacher orienta- 
tion, ideas were gleaned to provide the bases for the for- 
mulation of the following criteria: 

1. IT SHOULD BE THE EXPLICIT POLICY OF THE 
SCHOOL BOARD TO APPROVE AND SUPPORT AN 
ADEQUATE ORIENTATION PROGRAM FOR ALL NEW 
MEMBERS OF THE TEACHING STAFF, 

2. THE ORIENTATION PROGRAM SHOULD BE 
RECOGNIZED AS A DEFINITE RESPONSIBILITY OF 
THE SUPERINTENDENT. 

3. THE ORIENTATION PROGRAM WITHIN A GIVEN 
SCHOOL SHOULD BE RECOGNIZED AS A DEFINITE 
RESPONSIBILITY OF THE PRINCIPAL. 

4. THE ORIENTATION PROGRAM SHOULD BE 
PLANNED CAREFULLY AND THOROUGHLY FOR EACH 
INDIVIDUAL SCHOOL SYSTEM. 

5. THE PLANNING OF THE ORIENTATION PRO- 
GRAM SHOULD INCLUDE PROVISION FOR ORIENTA- 
TION IN THE PARTICULAR SCHOOL IN WHICH THE 
NEW TEACHER IS TO INSTRUCT. 

6. THE ABILITIES OF THOSE INDIVIDUALS AND 
GROUPS WITH WHOM THE NEW TEACHER NEEDS TO 
BE ORIENTED SHOULD BE UTILIZED IN PLANNING 
AND CARRYING OUT THE ORIENTATION PROGRAM, 

7. THE PURPOSES AND GOALS SET FORTH IN THE 
PLANNING PHASE OF THE ORIENTATION PROGRAM 
SHOULD BE STATED IN TERMS OF THE NEEDS OF 
THE TEACHERS NEW TO THE SCHOOL SYSTEM. 

8. THE PLAN FOR THE ORIENTATION PROGRAM 
SHOULD BE BASED ON THE BEST RESEARCH AVAIL- 
ABLE, 

9. THE ORIENTATION PROGRAM SHOULD BE OR- 
GANIZED CAREFULLY FOR THE MOST EFFECTIVE 
UTILIZATION OF PERSONNEL, ACTIVITIES, AND 
INFORMATION, 

10. THE ORIENTATION PROGRAM SHOULD BEGIN 
NO LATER THAN THE INITIAL INTERVIEW WITH THE 
PROSPECTIVE TEACHER AND SHOULD CONTINUE AT 
LEAST THROUGH THE FIRST YEAR OF THE TEACH- 
ER’S APPOINTMENT. 

11. THE ORIENTATION PROGRAM SHOULD PROVIDE 
FOR SYSTEMATIC EXECUTION OF ACTIVITIES AND 
FOR EFFECTIVE PRESENTATION OF INFORMATION 
IN LOGICAL SEQUENCE AND AT THE TIME OF 
GREATEST NEED. 

12. THE ORIENTATION PROGRAM SHOULD BE 
EVALUATED CONTINUALLY IN TERMS OF ITS SUC- 
CESS IN ORIENTING TEACHERS. 

A committee of four professors and the Dean, School of 
Education, University of Virginia, were asked to select the 
public school administrators in Virginia whom they con- 
sidered to be among the most competent to judge orienta- 
tion programs. A jury of twenty-two public school admin- 





istrators was chosen. The jury included eleven city and 
eleven county school administrators. 

The jury evaluated each criterion on a five-point scale. 
The five points were: of extreme importance, of above 
average importance, of average importance, of some im- 
portance, and of little importance. 

The data were treated three ways. The number and 
per cent of judges responding to each category for a cri- 
terion were recorded. A chi-square analysis was made 
to test the applicability of each criterion to both city and 
county school systems. Weights were assigned to each 
response to find the over-all importance of each criterion 
and its rank among the other criteria. 

The findings of the study showed that: 

1. There was no significant difference between the re- 
sponses of the city school administrators and the county 
school administrators. 

2. With the exception of Criterion Six, all the criteria 
were judged to be of above average importance or better. 
Criterion Six was judged to be of average importance. 

3. Criterion Three ranked first in importance. 

4. Criteria Four, Five, and Nine ranked second in 
importance. 

On the basis of the study the conclusions drawn were: 

1. The criteria should be of value as guides in the 
establishment of an orientation program for new teachers, 
or in evaluating and improving existing programs. 

2. The criteria appear to be applicable to orientation 
programs for both city and county school systems. 

3. The public school administrators placed relatively 
more emphasis on orientation within each individual 
school than upon systemwide orientation. 
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This six-week elementary summer school program en- 
rolled 688 pupils, grades three through six, in a total of 
378 remedial courses and 398 regular or enrichment 
courses. 

The study examined the attendance population, finance, 
professional staff, curriculum, pupil, parent and teacher 
attitudes, opinions and perceptions and administrative 
problems of the program. 

The general hypothesis explored was whether or not 
this summer school program was successful in terms-of 
the areas cited. Thirty-eight major and sub-hypotheses 
related to these areas of concern were examined and 
tested. 

Measures used in the study included a standardized 
reading diagnostic test administered at the beginning and 
at the end of summer school to pupils enrolled in remedial 
reading classes and seven forms of questionnaires con- 
structed by the author and used to assess the attitudes, 
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opinions and perceptions of summer school pupils and 
teachers, parents of children attending summer school 
and a representative random sample of parents of children 
not attending summer school. 

The test statistics used include a one-sample test of 
hypotheses on proportions, a one-sample t test applied to 
two dependent populations and three chi-square techniques. 

Among the more important findings of this study are 
the following: 

1. The actual summer school population represented 
2.3 per cent of the total potential attendance population. 

2. Remedial reading and remedial arithmetic had the 
largest enrollments of the courses offered in summer 
school. 

3. These two remedial courses, representing 15 per 
cent of the types of courses offered, accounted for 49 per 
cent of the course enrollments during summer school. 

4. Remedial reading, remedial arithmetic, reading 
and arithmetic represented 31 per cent of the subject of- 
ferings and accounted for 70 per cent of the courses taken. 

5. The high socio-economic level public school at- 
tendance areas supplied a significantly greater (.01 level) 
proportion of summer school attendance than their po- 
tential might have suggested. 

6. As measured by the Bond-Clymer-Hoyt Silent Read- 
ing Diagnostic Tests, the mean gain from Zero in the read- 
ing ability of pupils was significant at the .01 level for all 
pupils except the sixth grade girls (P<.05) on all parts of 
the test and the fourth grade girls (.01<P<.05) on Parts 
I and II of the test. 

7. Both enrichment and remedial pupils’ responses at 
the end of summer school showed that 95 or more per cent 
of the respondents were happy or fairly happy about having 
attended summer school. 

8. After summer school the large majority of both en- 
richment and remedial parent respondents agreed that 
summer school had been worth the tuition cost and that 
they were, in general, pleased with the summer school 
program. 

9. Questionnaire responses from a representative 
random sample of parents who had indicated an interest 
in summer school, but whose children did not attend 
showed that a majority of the parents from all socio- 
economic levels whose children would have attended both 
enrichment and remedial classes gave transportation as 
a very or fairly important reason for their children’s non- 
attendance. 

10. Responses from the same sample of parents showed 
that a majority of parents of potential enrichment and 
remedial pupils from the Middle and Low socio-economic 
levels gave tuition cost as a very or fairly important 
reason for their children’s non-attendance. 

11. Of the reasons given by parents of this same sample 
for their children’s non-attendance at summer school, tui- 
tion cost was significantly related (.01 level) to socio- 
economic level of respondents. The lower the socio- 
economic level, the greater was the importance of tuition 
cost as a reason for non-attendance. 
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Purposes and Procedures of the Study 





The purpose of this study was to formulate a plan for 
state financial support of the public elementary and sec- 
ondary schools of South Dakota that would provide a rea- 
sonably adequate foundation for every elementary and 
secondary school pupil, with every district exerting an 
equitable effort to provide its share of the cost of the pro- 
gram. 

To present the background of the school finance prob- 
lems in South Dakota, a survey was made of the methods 
of school finance in South Dakota from territorial days to 
the present time. National trends in state financial support 
were studied in order to determine the extent to which 
other states have been willing to support education through 
state funds. Inasmuch as school finance is influenced by 
the size and the financial ability of the school districts, 
national trends in school district organization and the in- 
fluence of state finance policies on the organization of ade- 
quate school districts were also analyzed. 

Professional literature in the area of school finance 
was surveyed. From this survey, criteria for a state sup- 
port program were selected to insure the inclusion of the 
characteristics of a satisfactory program in the proposed 
plan. 

With the theory in mind that the foundation program 
should be geared to what it costs to provide what might be 
termed typical educational programs and services in the 
state, the writer made a detailed analysis of the educational 
programs and services and the financial effort and expendi- 
tures of forty-four selected independent school districts. 
These districts were deemed to be of sufficient size to be 
able to provide an adequate minimum educational program. 
This analysis disclosed the type of educational program 
and services which a school district of reasonable size 
should be able to provide for a given expenditure per pupil 
in average daily attendance. Similarly, an analysis was 
made of the financial effort and expenditures of sixty-four 
selected common school districts. 

The cost of the proposed minimum foundation program 
for the entire state was then determined on the basis of 
statistics for the 1957-1958 school year. The mill levy 
which a school district would be required to make to par- 
ticipate in the program was determined on the basis of the 
financial ability of the thirteen wealthiest districts in the 
state. From these data the respective portions of the cost 
of the foundation program that should be met from state 
and local sources were calculated. 


The Findings of the Study 








The minimum cost of current expenses exclusive of 
transportation, capital outlay, and debt service was found 
to be $289.40 per pupil in average daily attendance for the 
forty-four independent school districts included in the 
sample. 
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The cost of the proposed minimum foundation program 
for the entire state for the 1957-1958 school year would 
have been $37,370,520.08. Had transportation costs been 
included, the cost would have been $39, 292,949.22. 

The mill levy which a school district would have been 
required to make as a condition for participation in the 
minimum foundation program would have been 13 mills. 

The 13 mill local tax levy placed on $1,904,780, 160, 
the total assessed valuation of all South Dakota school dis- 
tricts in 1957-1958, would have produced $24, 762, 142.08, 
if all taxes were paid. Total recepits, including tax re- 
ceipts derived from the 13 mill local tax levy, state ap- 
portionment, county apportionment, and all other sources 
would have been $28,831, 764.99. 

The difference between the cost of the proposed min- 
imum foundation program, $37,370,520.08, and the total 
receipts from all sources except legislative appropria- 
tions, $28,831,764.99, would have left a difference of 
$8, 538,755.09 for the state to provide so that the founda- 
tion program could have been financed to provide $289.40 
per pupil in average daily attendance. 
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John Joseph McNicholas Jr., Ed.D. 
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The purpose of this study was the development of rec- 
ommended educational criteria for new elementary school 
buildings in Chicago. The Board of Education in the city 
of Chicago has committed itself to the goal of a quality 
education for all its students. In a period of increasing 
enrollments, resulting from rising birth rates, plus im- 
migration of public school patrons to the city, this district 
must obviously expend large sums of money in order to 
maintain, improve, and enhance its instructional program. 
Its ability to provide one of the tools of instruction, and 
adequate school plant, is further compromised by a number 
of obsolescent school houses. The problem? How do we 
plan, design, and construct quality school buildings which 
will allow and support quality education? 

An analysis was made of thirty-seven new elementary 
schools in Chicago whose contracts were awarded between 
January 1, 1954 and December 31, 1958. This study ex- 
amined the educational adequacy and the unit costs of each 
building. 

The literature relating to elementary school plant plan- 
ning was reviewed, so that the most current and most 
promising practices in this field could be evaluated. An 
independent and experienced school plant specialist visited 
the school buildings and rated each on an educational ade- 
quacy scale specifically designed for this school district. 

Educational and architectural planners with experience 
in urban school districts contributed their suggestions for 
the improvement of school plant planning procedures. The 
aid and assistance of knowledgeable educational and ad- 
ministrative staff members was enlisted. 


A report, Elementary Education in the Chicago Public 
Schools,’ was used as a guideline statement in this study’s 





view of the elementary school program and its objectives. 


When the collection of these data was completed, de- 
monstrable differences in unit costs among the buildings 
were noted. Significant variations in the total educational 
adequacy ratings of the various buildings were cited. The 
consensus reached by consultants to the study centered 
upon provision of fuller and more detailed educational 
specifications. These criteria should aid the district in 
enhancing the adequacy of school plants to be constructed, 
while controlling the cost in a more systematic, objective 
fashion. The development of recommended educational 
criteria for planning new elementary school buildings in 
Chicago ensued. 

The recommendations of the study focused upon ways 
in which Chicago and other urban school districts might 
utilize the data and criteria of this study. The methodology 
and materials of such a study should be useful to any school 
district in its evaluation of past and future building pro- 
grams. The collection of data relative to educational ade- 
quacy and financial cost suggests an analysis of adequacy- 
cost relationships. This could be a fruitful area for future 
research and study. 

The final recommendation described a process of plan- 
ning whereby a school district using the educational cri- 
teria developed might improve and enhance the effective- 
ness of its school plants. This recommendation was based 
on the premise that better buildings would be constructed 
if those people who are most intimately involved in the 
teaching-learning situation contributed their ideas as part 
of the school plant planning process. 


1. Chicago Board of Education, Elementary Education 
in the Chicago Public Schools, A Report Prepared by the 
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A STUDY OF THE TERTIARY TRADE AREA 
AS AN INTERMEDIATE SCHOOL 
ADMINISTRATIVE UNIT IN TEXAS 


(Order No. 61-4706) 


Joe Edd Mitchell, Ph.D. 
The University of Texas, 1961 


Supervisor: Dr. Kenneth E. McIntyre 


This study began with the determination of four tertiary 
trade areas in Texas, for the cities of Corsicana, Tyler, 
Abilene, and Kingsville. The tertiary trade area was de- 
fined as a natural socio-economic community based upon 
the satisfaction of the needs of people for specialized 
goods and services not available in small towns and vil- 
lages. The kinds of specialized goods and services used 
to locate cities with tertiary trade areas were: specialized 
medical services, fashion goods, specialized appliances, 
and daily newspaper service. 9 

Five methods were used to determine the tertiary trad 
area boundaries: (1) a postal card survey of postmasters 
in the general area of the state where the tertiary trade 
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area was located; (2) the application of the Converse adap- 
tation of the Reilly formula of retail trade gravitation; 

(3) a survey of department store managers; (4) a survey 
of circulation managers of daily newspapers; (5) a survey 
of county school superintendents. A judgment was made 
concerning the usefulness of the five methods employed to 
determine the tertiary trade area. 

After the determination of the tertiary trade areas, 
they were measured for their adequacy as intermediate 
units against seven criteria developed from an examina- 
tion of the literature. The criteria were based on size of 
pupil population, degree of socio-economic unity, ease of 
transportation, size of the trade area, amount of assessed 
valuation, presence of local facilities and services, and 
efficiency and volume of special services available to 
school districts. Each of the tertiary trade areas was 
compared with a single county and a modified state sen- 
atorial district to determine which of the three could offer 
the greatest volume, variety, and efficiency of special 
services to local school districts. 

The conclusions reached were: (1) An intermediate 
administrative unit will be needed for Texas public schools 
for a considerable time, and this unit needs to be based 
on something other than a single county since the volume 
and variety of possible services to school districts in- 
creases as the intermediate unit gets larger; (2) An inter- 
mediate unit based on either the tertiary trade area or the 
senatorial district would meet most of the criteria of ade- 
quacy for an intermediate unit, with the exception that the 
senatorial district in some cases violates socio-economic 
unity; (3) Three of the four tertiary trade areas studied 
would make adequate intermediate units; (4) The quickest 
and cheapest method of getting a near approximation of a 
city’s tertiary trade area is through the use of the Con- 
verse formula of retail trade gravitation and the survey 
of postmasters in the general area of the state where the 
city is located. 

It was recommended that the state Advisory Commission 
for the Study of the Intermediate Unit be reactivated to 
prepare new recommendations to the legislature on the 
future of the intermediate unit in Texas. It was also rec- 
ommended that this commission consider the advisability 
of using the tertiary trade area as the basis for a new in- 
termediate unit. 
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The textbook is an important source of the acquisition 
of organized knowledge for those who are interested in 
exploring such knowledge. “Textbook is the term for a 
book used in a course as the base around which the course 
is built.” * Providing a logical sequence of the organized 





subject matter is one of the necessary requirements of a 
standard textbook to meet the curriculum needs. A large 
number of textbooks is being published every year dealing 
with different subjects. The usability of textbooks dealing 
with educational administration at the elementary, sec- 
ondary and general levels cannot be judged unless they are 
analyzed. 

The textbooks are analyzed with respect to the authority, 
scope, contents, organizations, selected references, in- 
dices, illustrations, tables, charts, vocabulary and physical 
aspects as well as the currency of the material. These 
categories are established as criteria for the comparison 
of the several textbooks. The criteria were derived from 
the available literature in school administration. 

In analyzing the contents of twelve selected textbooks, 
four at each of the three levels, the writer determined the 
extent to which the author(s) treated twelve major topics 
in the field of educational administration. The twelve 
major topics chosen for the study were state function, local 
board of education, superintendent, principal, teaching 
staff, non-teaching staff, curriculum, pupil records, school- 
community relations, business administration, policy 
making and school special services. To detect differences 
in quantity of treatment among the three textbook levels, 
content findings were grouped by level and the data for 
each level were compared with data for the other levels. 

In this way, characteristic as well as unique treatment of 
topics were discovered for each level. 

Each of the texts at the elementary level deals with the 
twelve selected major topics of educational administration. 
Most of the texts cover the area of the principalship selec- 
tion, duties and responsibilities in more detail than the 
other areas. 

Secondary level texts treat also all twelve of the se- 
lected major topics in educational administration. Most 
of the texts at this level cover areas of business admin- 
istration -- budget, accounting and buildings more ex- 
tensively than other areas. 

General level texts analyzed all the selected twelve major 
topics in educational administration. Most of the texts in 
this area cover the problems of education as a state con- 
cern and function and composition of state board of educa- 
tion extensively and in detail. 

On the whole, however, the writer has found in this 
study that the selected general level texts have had a wider 
range of essential topics of educational administration than 
the selected elementary and secondary level textbooks. 
Therefore, the teacher, learners and others who desire a 
comprehensive view of education administration should 
select texts which deal with administration at the general 
level. Textbooks at the elementary and secondary levels 
of administration would serve best as supplementary rather 
than basic material for those who may wish to delve into 
the details of their particular field of professional interest. 
This analysis, then, indicates that optimum treatment of 
school administration in textbooks is found in the combina- 
tion of the general with a special level rather than through 
dependence upon the elementary or secondary level texts 
alone. 


1. U.S. Department of Health, Education and Welfare: 
Writers’ Handbook for the Development of Educational 
Materials. Bulletin 1959, No. 19, p. 3. 
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ADMINISTRATIVE STAFFING PRACTICES 
IN THE PUBLIC SCHOOLS OF NEW YORK STATE 
FOR THE SCHOOL YEAR 1959-1960 
WITH COMPARISONS OF SIMILAR PRACTICES 
FOR THE SCHOOL YEAR 1954-1955 


(Order No. 61-4652) 


Justus Addison Prentice, Ed.D. 
The University of Buffalo, 1961 


This study was designed to examine the patterns in ad- 
ministrative staffing practices in the public schools of 
New York State for the school year 1959-1960 and to de- 
termine the changes in administrative staffing practices 
that have occured since the school year 1954-1955. 

The purposes of the study were (1) to describe exist- 
ing practices for administrative staffing in the public 
schools of New York State; (2) to determine predominant 
patterns in the delegation of administrative functions; 

(3) to survey opinions of school administrators to deter- 
mine the staff size thought necessary to carry out admin- 
istrative functions most efficiently; (4) to survey opinions 
of school administrators concerning problems they con- 
sider important in their situation; (5) to evaluate adequacy 
of present staff in comparison with desired staff; (6) to com- 
pare findings of the 1959-1960 study with those of the 1954- 
1955 study to determine trends. 

The descriptive study was statewide in scope and de- 
rived its data from responses to questionnaires. The 
questionnaire contained five parts: General Information, 
Present Administrative Staff, Inventory of Duties, Prob- 
lems, and An Adequate Administrative Staff. A total of 
615 schools, 82.4 per cent of possible respondents, re- 
turned completed questionnaires. The responding schools 
ranged in size from less than one-hundred to more than 
17,500 in average daily attendance. 

The schools were classified by size and type of dis- 
trict. Eleven administrative categories were identified 
and the size of present and desired full time equivalent 
(FTE) administrative staffs for each school and the median 
FTE administrative staffs for each ADA category were 
determined. Comparisons were made between existing 
staff and staff desired by administrators in both the 1954- 
1955 and 1959-1960 studies. General patterns in the dele- 
gation and sharing of administrative functions were de- 
scribed and graphically presented. Administrative functions 
and positions common to the various sizes and types of 
schools were determined. Problem areas identified by 
administrators were analyzed in terms of those common 
to all schools and those specific to school size. Additional 
investigations were made of pupil-administrator ratios, 
the reorganization of administrative staff positions since 
the previous study, and the relationship between school 
size and specialization of administrative functions. 

The study found that the public schools in New York 
State have failed to provide significant increases in the 
median size of administrative staffs since 1955 and that, 
except for schools larger than 5000 ADA, administrators 
reported present administrative staffs inadequate in size 
for effective administration. The larger schools were con- 
cerned more with reorganization of existing staff than in 
adding numbers. It was found that there were definite ADA 
categories in which specialized administrative positions 
were added to the staff, and where job descriptions, specifi- 
cation of duties, and the development of administrative 
policies became important. As the size of the schools in- 





creased administrators reported they could operate effec- 
tively with higher pupil-administrator ratios. Except for 
the smaller districts of less than 1800 ADA, the median 
administrative staffs of city schools were larger than 
those of union free and central schools. 

Administrative staffing problems were identified, rec- 
ommendations for administrative staffing were made, and 
suggestions for future studies were presented. 
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Purpose of the Study. The purpose of this study was to 
make a critical analysis of, and recommendations pertain- 
ing to, the plant rehabilitation, modernization, and new 
construction needs of the San Antonio Independent School 
District for the school years of 1960-61 through 1965-66. 
The secondary purposes were to: (1) determine the ade- 
quacy of existing school buildings, (2) estimate the popula- 
tion growth of the San Antonio Independent School District 
for the school years 1965-66 through 1970-71, (3) estimate 
the school population growth of all other public schools in 
Bexar County, Texas, for the school years of 1960-61 
through 1965-66, and (4) estimate the school population 
growth of all nonpublic schools of Bexar County, Texas, 
for the school years of 1960-61 through 1965-66. 





Sources of Data. Data for accomplishing the purposes 
stated above were secured from: 





1. A review of the literature applicable to the study. 


2. Evaluation of existing school buildings by applica- 
tion of a selected evaluation instrument. 


. The official records and publications of the San 
Antonio Independent School District, all other public 
and nonpublic schools in Bexar County, Texas. 


. Official records of the City of San Antonio. 
The Director of Buildings and Grounds and his staff. 


A comparison of the characteristics of existing 
buildings with standards used in the construction of 
buildings in the San Antonio Independent School Dis- 
trict in recent years. 


The Research Division of the San Antonio Independent 
School District. 


8. Bell Telephone and like organizations. 


Procedure. The literature pertaining to plant moderni- 
zation, rehabilitation evaluation, and determinization of 
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new construction was reviewed and appropriate informa- 
tion selected. General growth trends were determined by 
an analysis of industrial, economic, construction, and gen- 
eral population data. Estimations of school population 
growth for the San Antonio Independent School District, all 
other public schools, and all nonpublic schools of Bexar 
County, Texas, were obtained by applying the survival tech- 
nique to the appropriate birth and school membership data 
for the appropriate years. Each existing school building 
was evaluated by use of recognized instruments for the 
purpose of comparison and to determine educational ade- 
quacy. The specific rehabilitation needs were determined 
by the director of buildings and grounds and his staff. 
Specific modernization needs were determined by the eval- 
uation of each existing school building in relation to written 
standards used in constructing buildings in the San Antonio 
Independent School District in recent years. The new 
classroom construction needs were determined by a com- 
parison of the normal capacities of existing buildings with 
the memberships estimated for the school year of 1965-66. 


Findings and Recommendations. All trends indicated a 
continuous growth. The rate of school population growth 
in the San Antonio Independent School District was decreas- 
ing while all other public schools of Bexar County were in- 
creasing, and the nonpublic schools were constant. It was 
estimated that the average school membership would in- 
crease by 10,779 in the San Antonio Independent School 
District, 28,586 in all other public schools of Bexar County, 
and 6,579 in all nonpublic schools between the close of the 
school years of 1959-60 and 1965-66. 

It was recommended that 67 of the 100 school buildings 
be rehabilitated and that 64 be modernized. Needs for ad- 
ditions were found at 35 existing schools. Evidence showed 
that there will be a need for seven new elementary and two 
new junior high schools in the San Antonio Independent 
School District by the school year of 1965-66. 
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The surge of study and research in educational admin- 
istration within the past decade has prompted investiga- 
tions in administrative theory. Since all research is from 
some theoretical reference point, whether stated or im- 
plied, it is encouraging to note the concern for developing 
and refining theories of educational administration. It is 
not surprising that there have been many controversial 
issues and perhaps some false starts among those con- 
cerned with theory development. 

The purpose of this study was to analyze the basic con- 
structs of theory and to synthesize the constructs into a 
logical explanation of the process of theory construction. 
The problem was to seek resolutions to the controversial 





issues which hamper unified efforts for improvement of 
the profession. 

The methodology of the study was a logical development 
progressing from a set of postulations to a set of axiomatic 
bases for theorizing. Discussions of theory by selected 
authors, especially in psychology, philosophy of science 
and educational administration, were reviewed and exam- 
ined. 

It was found that the basic controversial issues hinge 
around questions of (1) the place of human values in a theo- 
retical structure, (2) the free creative or the restrictive 
nature of assumptions, (3) the definition of concepts, and 
(4) the validity of the “is-ought” dichotomy. These con- 
troversies fundamentally are differences in philosophical 
points of view, dependent on adherence to a deterministic 
or a relativistic philosophy of science. It is maintained by 
determinists that there exists an external world independ- 
ent of man’s knowledge of it, and man’s knowledge is true 
only to the extent that it is isomorphic to the external 
structure of reality. Logical positivism, a current instru- 
ment of determinism, advocates a separation of the world 
of value from the world of fact, the “ought” from the “is” 
and the “ends” from the “means.” Values, ends, purposes 
and all normative considerations are said to be in the 
realm of metaphysics and are, therefore, unscientific. 

On the other hand, it is maintained by the relativists that 
the external world is meaningful only through human in- 
terpretation. Man, a purposeful creature, selects his 
goals and adapts his means for goal-attainment to the 
goals themselves. This procedure is applicable equally 
to the scientist in the laboratory and the lay citizen in acts 
of intelligent behavior. As the focal point of all activity, 
man cannot take the irresponsible position of, “Don’t ask 
me, I just work here. Check the facts.” Research and 
logic seem to support overwhelmingly the relativist’s 
position. Advancement in the profession of educational 
administration and mutual coexistence in society demand 
integrity and responsibility of every member of the pro- 
fession and of the society, respectively. 

The basic constructs of theory were identified as 
(1) a set of assumptions, (2) logical deductions and (3) aset 
of hypotheses. Analyses of these constructs and an exam- 
ination of the philosophic and psychological bases of theory 
suggested some axiomatic bases for theorizing, dependent 
on the soundness of the postulations and the logic of the 
study. 

1. Theory cannot be disassociated from the human 
process of theorizing. Any theory, whether for scientific 
investigation or for intelligent daily behavior is the product 
of human intellectual processes. 

2. Everyone who behaves intelligently theorizes. It is 
erroneous to assume that only scientists theorize; rather, 
theorizing is required of all who anticipate the future. 

3. Theorizing begins from the individual’s private 
frame of reference--his values and his purposes. The per- 
sonal reference point of the theorist cannot be transcended. 
Theory becomes a public matter through mutual agreement 
on private values; no science can be stronger than the in- 
tegrity of the scientists who are willing to expose for ex- 
amination their private values. 

4. Theorizing involves utilizing what was (the past) for 
associating what is (the present) with what ought to be (the 
future). Stated another way, the purpose of theory is pre- 
diction--projection into the future. The accumulation of 
new knowledges can come about inno other manner. 
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5. All theorizing is premised on normative assump- 
tions, either explicitly or implicitly. The more general 
assumptions cannot be empirically tested; rather, they 
are reinforced through the testing of logically derived hy- 
potheses, if the testing has positive results. The testing 
of hypotheses is always premised on the soundness of the 
untested assumptions from which the hypotheses were de- 
duced. 

6. All of the concepts of a theoretical structure cannot 
be operationally defined. Assumptions by postulation ne- 
cessitate concepts by postulation. Concepts by postulation 
(unobserved entities) and concepts by intuition (the im- 
mediately apprehendable) must be epistemically corre- 
lated. The validity of the operational concepts rests on 
the validity of the concepts by postulation. 

7. The research theorist in educational administration 
is called upon to make explicit those implicit assumptions 
which undergird his theory. There should be no doubt, in 
the minds of those who would use a particular theory, 
about its consistency with sound social norms. 

8. Professors in preparation programs for educational 
administrators will do well to gear their programs toward 
improving the theorizing competencies of practicing and/or 
potential educational administrators. Such a program will 
demand of every participant an examination and refinement 
of his value frame of reference. The perpetuation of our 
society demands educational programs with leadership 
whose integrity is above reproach. 

9. Everyone who theorizes must assume full respon- 
sibility for the consequences of his theory or theories. 
The facts do not speak for themselves; communicated 
facts are always facts which have been interpreted and 
conceptualized by the communicator. 
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Purpose. The central purpose of this study aimed at 
fivefold refinement of The Tennessee Rating Guide (TRG), 
an instrument developed at the University of Tennessee 
and designed to serve the two functions of (a) appraising 
practicing educational administrators and (b) identifying 
potentially successful administrators. Fivefold refine- 
ment involved attention to five flaws and limitations in- 
herent in the TRG as revealed by seven years of previous 
research. Sharpened discriminating power, format simpli- 
fication, identification of factorial elements, determination 
of perceived hierarchical syndromes, and reduction of 
semantic haze within the descriptive statements, were the 
author’s five objectives. 


Methodology. Research methods and techniques in- 
cluded an extensive review and synthesis of related litera- 
ture, IBM mark-sense and punched card entry of raw mean 
score data, an R-M LGP-30 Digital Computer program- 








ming for a squared matrix (650 product-moment coeffi- 
cients) of intercorrelations, a point-biserial item analysis 
with t-significance tests, McQuitty linkage and hierarchical 
syndrome analyses, and jury consensus for the instru- 
ment’s reduction, revision, and subsequent conversion into 
an equivalent adjective check list modeled over Osgood’s 
Semantic Differential. 


Data. The data used were original raw mean scores 
used in three previous master’s theses. The subjects had 
been thirty-eight administrators who had been appraised 
by four raters on behavioral characteristics as provided 
by the TRG-:1959 Form of twenty-five items with five- 
choice continua. 


Findings: Present Study. 


1. The point-biserial item analysis produced discrim- 
ination indexes for the twenty-five items ranging from .14 
to .83; thirteen items were discriminative of .001 signifi- 
cance, four items were possessed of .01 significance, five 
others were adequate at the .05 level, and three items 
failed to yield significant indexes. The most powerful 
items were those descriptive of the dyadic measures: 
honest/dishonest, open-minded/closed-minded, consistent/ 
inconsistent, group-mindful/group-indifferent, considerate/ 
inconsiderate, democratic/autocratic, careful/careless, 
creative/obstructive, and public-active/public-passive. 

2. The linkage analysis identified four typal sets which 
are analogous to factors. The first suggested being titled 
“Kinetic Philosophy”; the second cluster of items appeared 
to describe “Administrative Competence”; the third set 
connoted “Empathetic-Ethical-Drive”; the fourth set was 
a single pair of items which prompted its being dubbed 
“Group Decision Skill.” The effective/ineffective judg- 
mental criterion focused most heavily upon the first typal 
set. The first and second typal set linkages accounted for 
a tetrad consuming more than 80 per cent of the total in- 
strument. 

3. The hierarchical syndrome analysis yielded only 
two independent factored syndromes of perceived admin- 
istrative behavior, namely, (a) “Democratic-Integrity, ” 
and (b) “Achievement-Drive.” Of the two, the first syn- 
drome was more prominent. 








Findings: Synthesis of Previous Research. 





1. The degree of open-mindedness to rating appears 
to be an important element in adjudged competence and 
effectiveness of administrators. 

2. The weight of evidence favors peer appraisal where 
leadership identification and selection are concerned. 
Ratings by peers and nominations appear to be both more 
valid and reliable. 

3. An appropriate adjective check list used in con- 
junction with a descriptive rating scale appears to be the 
simplest and most versatile combination of personnel 
measurement devices, offering acceptable reliability 
yields. Even-numbered continua are both more discrim- 
inative and conducive to reliability than are odd-numbered 
continua. Five or more ratings by different individuals 
should be obtained with the scores being averaged. 

4. A person’s “drive” and empathy appear to be two 
predictive criteria worthy of further study. 
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AN ANALYSIS AND EVALUATION OF 
THE PRACTICUM IN PERSONNEL RELATIONSHIPS 
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William Carl Strasser, Jr., Ph.D. 
University of Maryland, 1961 


Supervisor: Dr. Clarence A. Newell 


Statement of Problem. The problem of the research 
was to analyze and evaluate the Practicum in Personnel 
Relationships, a graduate program in human relations of- 
fered at the University of Maryland for school personnel. 

Four general hypotheses were investigated by statis- 
tical and non-statistical methods: 

1. There are discernible patterns of operational be- 
havior of participants in the Practicum in Personnel Re- 
lationships, the patterns being relevant to attitude, flow of 
discussion, interaction during discussion, and seating. 

2. The Practicum is successful in achieving the ob- 
jectives of the instructor and of individual participants, 
and in satisfying criteria of democratic education leader- 
ship. 

3. The methods used in the analysis and evaluation of 
the Practicum could be applied as a means of gathering 
and analyzing comparable data regarding the operational 
behavior of participants in human relations training pro- 
grams. 

4. Problems and hypotheses can be identified for in- 
vestigation in additional research. 





Procedures. In order to collect the data, the writer 
observed two groups of school personnel (thirty-four sub- 
jects in all) throughout the academic year 1959-60 and 





solicited written evaluations from both these thirty-four 
subjects and one-hundred twenty former members of the 
Practicum. 

Instruments used included: a discussion flow chart, 
thread-flow diagrams, a personnel relationships attitude 
questionnaire, a modified Bales interaction process form, 
seating contiguity charts, and structured evaluation forms. 

Analysis of the data was carried out by means of a crit- 
ical examination of descriptive statistical data and written 
responses of subjects. Additionally, selected data were 
analyzed by means of three statistical tests of significance: 
chi square, the sign test, and Wilcoxon’s test for paired 
replicates. 


Results. With reference to general hypothesis one, 
twenty-eight general patterns of behavior were evident in 
the data. Of these twenty-eight, ten patterns were related 
to expressed attitudes of current and former members of 
the Practicum, seven patterns were related to the flow of 
discussion in the two current groups, nine patterns were 
related to discussion interaction in the current groups, 
and two patterns were related to seating contiguity in the 
current groups. There were no statistically significant 
differences between the two current groups with respect 
to five selected personal characteristics of members. 

With reference to general hypothesis two, it was found 
that the data tended to be positively related to the criteria 
of democratic educational leadership. Additionally, cur- 
rent and former members, either by written responses on 
evaluation forms or through manifested behavior in the 
Practicum, reacted in such a manner as to promote the 





general fulfillment of the instructor’s goals. Finally, in 
response to a question on an evaluation form, current 
members indicated somewhat strongly that they fulfilled 
their own goals for the Practicum. 

With reference to general hypothesis three, it was 
found that: the personnel-relationships questionnaire has 
promise as an attitude instrument but needs revision; the 
final and follow-up evaluation forms as presently struc- 
tured have relatively limited applicability to programs 
other than the Practicum; both the flow and the Bales 
methods can be used to collect comparable behavioral data 
in human relations programs like the Practicum; and the 
seating contiguity index can be used to collect data about 
the extent to which each member sits next to different 
members in a situation with a circular seating pattern. 

With reference to general hypothesis four, three major 
problems and fifteen related hypotheses were identified 
for investigation in additional research on human rela- 
tions training programs for school personnel. 


Conclusions. In general, the data were found to support 
the four general hypotheses. 

Recommendations were made regarding the operation 
of the Practicum, the methods used to carry out the anal- 
ysis and evaluation, and possible additional research. 
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Purpose of the study. The purpose of this study was to 
examine the pattern of administrative practices in the 
Iranian educational system with special attention on the 
analysis of the role of five important educational positions 
regarding the performance of seventeen educational ac- 
tivities in the system. Further purposes were to review 
the literature and to trace the development of the role 
concept which served as pivotal theoretical tool for this 
research. 





Procedure. The study was conducted in Iran on a na- 
tionwide sampling basis. The subjects were the school 
superintendents of one hundred and thirty school districts. 
The questionnaire technique was used for the collection of 
information and a simple chi-square test was applied for 
the analysis of the collected data. The hypothesis of no 
association between eleven independent variables and the 
perceptions of the school superintendents was tested in 
each of the seventeen areas of educational activities spe- 
cified in the questionnaire. 





Major findings. The analysis of the data revealed the 
following findings. 





1. In most areas of educational activities, the inde- 
pendent variable of the superintendents’ length of 
administrative experience made a significant dif- 
ference in the perceptions of the superintendents 
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of the role of one or more of the five educational 
positions. 


The independent variable of experience in traveling 
abroad consistently influenced the superintendents’ 
perceptions of the role of the Ministry of Education. 


The superintendents’ professional preparation was 
revealed to be an insignificant independent variable 
in the perceptions of the superintendents. 


. In the areas related to instruction and school cur- 
ricula, a significant number of the superintendents 
perceived a considerable role for the teacher. 


The superintendents perceived a highly significant 
role for superintendent in nearly all areas of edu- 
cational activities. 


. The superintendents’ perceptions favored a limited 
role for provincial general-director of education in 
most areas of educational activities. 


. In areas of instruction, personnel, and general ad- 
ministration of the school building, the perceptions 
of the superintendents strongly favored a consider- 
able role for the building principal. 


. In most areas of educational activities, the super- 
intendents’ perceptions of the Ministry of Educa- 
tion’s role favored limited participation or re- 
mained indecisive in direction. 


Conclusions. In many areas of educational activities 
the perceptual expectations of the superintendents were in 
divergence with the officially prescribed responsibilities 
for each one of the five positions. The superintendents’ 





perceptions of the role of teacher, principal, and district 
superintendent, on the other hand, indicate a certain de- 
gree of. readiness for local administrative autonomy in the 
district. | 


Recommendations for further research. In order to 
complete the role analysis in the educational structure of 
Iran, the following areas of research are recommended: 





1. To conduct studies of similar nature to this study to 
investigate the perceptual expectations of teachers, 
principals, provincial general-directors of educa- 
tion, and top administrators in the Ministry of Edu- 
cation of their own and others’ roles in the areas of 
educational activities. 


. To explore the power referent in decision-making 
on the part of the district superintendents. 


To identify the legitimizing sources for the educa- 
tional decisions through the perceptions of the su- 
perintendents. 


. To explore the “zone of acceptance” of the sub- 
ordinate positions in the Iranian educational system 
as perceived by the superintendents. 
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The Problem 


Increasing complexity in interpersonal relations within 
school staffs is a concomitant of the curricular and admin- 
istrative changes brought about in recent years in response 
to demands for educational programs of greater depth and 
breadth. To the administrator falls the task of staffing 
schools with personnel who are not only competent in the 
subject areas they teach, but who are also capable of 
getting along with their colleagues with a minimum of dif- 
ficulty in the realm of interpersonal relations. Using as 
a conceptual framework the Getzels and Guba model for 
social behavior, theoretical work and the findings of pre- 
vious empirical investigations in the areas of role con- 
sensus, interpersonal relations, and teacher satisfaction 
were drawn on in formulating a paradigm for good staffing 
practice. From its basic components were drawn hypoth- 
eses that school staffs high in role consensus would be 
correspondingly high in compatibility, and that high levels 
of both consensus and compatibility would be accompanied 
by correspondingly high levels of teacher job satisfaction. 
The implication for staffing procedure would be that, if the 
predicted relationships could be proven, the organization 
into work groups of personnel who had high levels of role 
consensus and compatibility would result in more satis- 
fied, and thus, potentially more productive staffs. 





Procedures 





The population sample used in testing the hypotheses 
consisted of teachers and principals of ten elementary 
schools in a medium-sized midwestern city school system, 
Five instruments were used to gather data for the study. 
They were: 


(1) A 55-item Role Expectations Inventory; 


(2) FIRO-B, an instrument designed by Dr. William C. 
Schutz to measure interpersonal compatibility; 


(3) A six-point Teacher Satisfaction Scale; 


(4) OCDQ, an instrument designed by Dr. Andrew W. 
Halpin to measure organizational “climate” of 
schools; and 


(5) A Biographical Data Questionnaire. 


The first three instruments gathered primary data; the 
last two gathered information relating to the answering of 
ancillary questions dealing with systematic relationships 
between role consensus, compatibility, and personal vari- 
ables of age, sex, total teaching experience, tenure in 
present job, and amount of professional preparation of the 
respondents. 

The major procedure in testing hypotheses was the ap- 
plication of the single classification analysis of variance 
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to test for significant differences between mean scores of 
groups dichotomized according to relative levels of the 
variables. Pearson product-moment coefficients of corre- 
lation were also utilized. 


Conclusions 





Within the limitations of the study, the following con- 
clusions were drawn: 


1. The results of the analysis of the data did not war- 
rant acceptance of the thesis that there were sig- 
nificant differences in mean compatibility scores of 
groups dichotomized on levels of role consensus. 


. There was no evidence to indicate that staffs with 
highest consensus and compatibility had signifi- 
cantly higher situational satisfaction than staffs 
lower in consensus and compatibility. 


There were no identifiable relationships of signifi- 
cant magnitude between consensus, compatibility, 
and personal variables of age, sex, experience, 
tenure, and professional preparation. 


The instruments used differentiated between and 
among individuals and schools in the study, and 
their value for further use in investigations of in- 
terpersonal relations was not made suspect by the 
negative nature of the findings of the study. 


. The importance of unidentified variables of inde- 
terminate proportions must be equal to or greater 
than that of high levels of role consensus or com- 
patibility, in creating satisfaction among the teachers 
included in the study. 
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The purpose of the study was to determine and analyze 


the causes and issues involved in discordant school boards. 


A structured personal interview was used to obtain the 
data. The study was limited to nine selected California 
district school boards, six of which were discordant and 
three harmonious. 


Findings. (1) Issues on which members of discordant 
school boards generally disagreed were, in order of im- 
portance, personnel, educational leadership, curriculum 
expenditures, and board leadership. (2) Causes which con- 
tributed most to school board discordance were school 
board factionalism, philosophical conflict, personal con- 
flict, and community problems. (3) More than three 
quarters of the members of discordant school boards re- 
ported their boards differed to a major degree on all 
items. (4) On issues where there were vote differences, 





90 per cent of the respondents reported there was a def- 
inite pattern of voting. (5) School board members con- 
sidered the major reasons for the failure of their boards 
to function free from discord were board factionalism, 
philosophical differences, and personality conflicts. 

(6) Harmonious board members differed most often on 

the issues of curriculum and expenditures. (7) On issues 
where there were vote differences, 100 per cent of the 
harmonious board members reported that there was not a 
definite pattern of voting. (8) Disagreements, when they 
did occur on harmonious boards, did not necessarily occur 
on major issues alone. (9) School board members believed 
board unity and teamwork and a constructive and active 
community interest the major reasons for school board 
harmony. 


Conclusions. (1) There were clearly distinguishable 
characteristics which describe discordant school boards. 
(2) Members of discordant boards did not confine their 
activities to the main functions of school boards, policy 
making and evaluation, but permitted themselves to en- 
gage in areas of administrative responsibilities to the 
detriment of the entire school district. (3) When there 
were vote differences, the definite pattern of voting prac- 
ticed by discordant board members indicated a greater 
interest in protecting a vote alignment than in determining 
board issues on the individual merits of the case. 





Recommendations. (1) The community is responsible 
for electing and maintaining a school board composed of 
capable members. In communities where small factions 
control one or more board members, a group of repre- 
sentative citizens should unite for the purpose of canvass- 
ing the community for qualified candidates. When board 
members continually impede school board effectiveness, 
the right of recall should be exercised. (2) School board 
members should collectively formulate clear and con- 
sistent goals acceptable to the majority of the board. 
These goals should be periodically and forcefully restated, 
and progress noted. (3) A school board member should 
learn his job—to formulate and evaluate policy. He should 
seek information through proper channels about present 
as well as future problems and needs of his district. 

He should attend district, state, and national school board 
conventions to become familiar with methods used in other 
districts. (4) A board member should know what is not 
his job, i.e., administration. He should never violate the 
sphere of autonomy of the professional staff but should 
confine his activities to official action at regularly sched- 
uled board meetings. His official source of information 
should be the superintendent. He should never bypass 
regular channels of communication. The board member 
should confine himself to approval or veto of recommen- 
dations emanating only from the superintendent. (5) School 
board members, having once expressed themselves for or 
against an issue of board consideration, should accept and 
support the final decision. 
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AN EVALUATION OF THE SPECIAL SCHOOL 
SERVICES RENDERED YOUTH BY PUPIL 
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THREE-YEAR PERIOD BEGINNING IN 
1955-56 THROUGH 1957-58 
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Purpose 


The purposes of this study were: 


A. To evaluate the special services rendered by the 
Pupil Personnel Officials to the youth in two Mary- 
land County School Systems during a three-year 
period beginning with the school year of 1955-56 
and ending with the school year of 1957-58. 


To determine which children enrolled in the schools 
who showed, through referral procedures to the de- 
partment of pupil personnel, that they were in need 

of special services in order to make adjustment. 


. To determine which resources, within the depart- 
ment of pupil personnel, were available to children 
who deviated in growth and in behavior from the 
acceptable “norm.” 


. To investigate the procedures used in referring de- 
viate children to the officials of the department of 
pupil personnel and determine which follow-up ac- 
tivities were utilized in providing assistance in 
their efforts to adjust. 


. To determine the factors which interfered with or 
facilitated efficient services to those in need. 


Procedure 





Two county school systems of contrasting characteris- 
tics and resources were selected in making this study. 
One county with a school population that increased annually 
by more than a thousand pupils is rapidly becoming urban- 
ized. The other county is a strictly rural farming and 
fishing area with a somewhat stable population of only 
3200 children. 

In the first effort to determine the special services 
which were provided the youth through the officials of the 
department of pupil personnel, a pilot study was made. 
This was done through a personal interview with the of- 
ficials and the workers in these departments. The inter- 
view included opportunities to study annual reports, weekly 
and monthly summaries of the activities of the workers 
and the actual files of cases referred for various and 
sundry reasons. 

The second attempt at securing pertinent data was 
made through a questionnaire. This instrument was used 
to determine the kind of children referred, their character- 
istics, number of and their needs. It also was designed to 
discover how children were referred, classified, studied 
and helped toward adjustment. The final sheet asked the 
workers in the department to express, according to their 





judgment, their own needs in their desire to achieve the 
purposes for which their offices were established. 

A final attempt was made to clinch all previous data 
collected through the use of an interview-questionnaire. 
This last attempt was designed to make known the breadth 
and seriousness of the problem of assisting the handi- 
capped in these two county systems. Getting these data 
required the use of all records for the three-year period, 
and it involved all personnel employed to carry out the 
work demanded by the behavior of deviate children re- 
ferred. 


Findings 

Both counties have been organized to serve children 
with deviate behavior since 1947. However, the facilities 
for handling the many cases with varying needs are 
seriously limited. 

The problem of deviate behavior and the need for as- 
sistance on the part of many handicapped children are 
increasing. The existing case-load handled by the workers 
is expanding. Unless relief is provided through modifica- 
tion of the quota per worker, the disabilities from which 
a vast number of children suffer will become chronic and 
too difficult to remedy. 

Some of the essential services are lacking. Both 
psychological and psychiatric services are essential to 
the amelioration of the lot of the emotionally disturbed. 
The number of children discovered in this area is both 
serious and alarming. No provisions were contemplated 
during the period studied. 

Although the problem of the mentally retarded child 
is of real concern in these counties and although there is 
much that needs to be done to help them, there was in 
operation a very dynamic program that is reaching quite 
a number of them. The officials would want to expand the 
services to meet the needs of a greater number. 

The coordination of the special services under a par- 
ticular authority seems to provide more efficient and 
immediate assistance to children. This was in evidence 
in one of the counties. 

The small county needs not to be any less concerned 
about doing an effective job. The teamwork which has 
been created by the single worker with cooperating agen- 
cies has enabled her to bring immediate help to children 
in spite of the lack of resources within the framework of 
the department. There is apparent need for assistance 
from more able sources to allow the department greater 
facilities and a worker whose sole purpose is to admin- 
ister to the needs of the children referred to the depart- 
ment, Microfilm $2.75; Xerox $8.00. 172 pages. 
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EDUCATION, ADULT 


A STUDY OF THE FACTORS INFLUENCING 
THE ACCEPTANCE OR REJECTION BY 
PROGRAM DIRECTORS OF MICHIGAN RADIO 
STATIONS OF ADULT EDUCATION PROGRAMS 
PRODUCED AND DISTRIBUTED BY RADIO 
STATION WKAR, MICHIGAN STATE UNIVERSITY, 
EAST LANSING, MICHIGAN. 


(Order No. 61-4953) 


Lawrence Terrell Frymire, Ph.D. 
Michigan State University, 1961 


Major Professor: Harold J. Dillon 


This study was concerned with the appraisal of the 
factors influencing the acceptance or rejection by Program 
Directors of Michigan Radio Stations of Adult Education 
programs produced and distributed by Radio Station WKAR, 
Michigan State University, East Lansing, Michigan. 

The study was restricted to those Program Directors 
of Michigan Radio Stations using Adult Education programs 
from the WKAR Tape Program Service as of March, 1960. 
The 65 cooperating Program Directors were asked to eval- 
uate programs of the WKAR Tape Program Service in re- 
lationship to several factors which they considered im- 
portant to their daily programming practices. Opinions 
were sought from the Program Directors themselves in 
order to record and report pertinent information of value 
to the operator of the WKAR Tape Program Service and 
others engaged in similar operations or contemplating 
entering this area of Adult Education. 

The mail questionnaire and personal interview tech- 
niques were used to collect these data. A 72.3 per cent 
return of questionnaires was achieved. 

From these data it was determined that there was a 
significant degree of relationship between the level of edu- 
cation completed by the Program Directors and the number 
and type of Adult Education programs accepted by the Pro- 
gram Directors. It was further determined that the Pro- 
gram Director does not actually formulate program poli- 
cies at his station. The Program Director, although 
professionally supporting local Adult Education programs, 
did not actually participate in Adult Education activities in 
his local community. 

The respondents made certain recommendations for a 
future tape program service. It was reported that 15- 
minute programs in the area of state government was a 
first choice for future tape program service distribution. 
Other most recommended program types were in the 
areas of interviews with prominent people, programs for 
teenagers, programs for the aging and children’s pro- 
grams. The Program Directors also recommended the 
development of programs of five minute and 30 minute 
duration in the above areas. The Program Directors in- 
dicated a strong preference for programs on a one-pro- 
gram-per-week schedule. 

While objective measurement of acceptance or rejec- 
tion of Adult Education programs can be helpful in deter- 
mining the relative effectiveness of a tape program serv- 
ice, the findings of this study emphasize that meaningful 
identification of the problems facing the operator of a tape 
program can be profitably gained through subjective eval- 





uation of on-the-job practices of those responsible for ac- 
cepting or rejecting the programs. 

These data further suggested that this investigation 
represented an initial exploratory attempt to: 


1. Learn what factors were involved in acceptance or 
rejection of Adult Education program material by 
radio station Program Directors. 


Learn what common ground existed between the 
operator of a tape program service and the con- 
sumers of the programs produced by the tape pro- 
gram service. 


Formulate a logical approach to development of 
future tape program services or revision of exist- 
ing program service to conform to the significant 
findings of the study. 


Additional study of the current and projected program 
needs of the radio broadcaster must be made before tape 
program service operators can effect major changes in 
program content and production techniques with any ap- 
preciable degree of certainty that a high degree of pro- 
gram acceptance will reward his efforts. 
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PUBLIC INSTRUCTION, 1903-1921. 
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The University of Wisconsin, 1961 


Supervisor: Professor Edward A. Krug 


The purpose of this study is to examine the relationship 
between the Wisconsin State Department of Public Instruc- 
tion and certain aspects of education between 1903 and 
1921. The study is limited to a consideration of the State 
Department and the elementary school curriculum, ele- 
mentary teacher training and supervision, secondary school 
curriculum and supervision, and the state system of in- 
dustrial education. Charles P. Cary, State Superintendent 
of Public Instruction from 1903 to 1921, is prominent in 
the study as chief policy maker and spokesman for the 
State Department. 

The period considered in this study was one during 
which the progressive movement in education stimulated 
numerous changes in the nation’s schools that were de- 
signed to make the schools effective means of preparing 
children and youth to live in and understand a changing 
society. During the period, more attention was given to 
sanitation in the schools and to health education for pupils 
than before 1900. Manual training, domestic science, and 
agriculture became part of the secondary and to an extent 
of the elementary curriculum. The required formal train- 
ing period of elementary teachers was gradually increased. 
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High schools expanded in number and enrollments and the 
junior high school underwent rapid development. Voca- 
tional preparation became an important function of second- 
ary education and numerous states established special 
schools to offer direct vocational training. 

During the 1903-1921 period, departments of education 
in many states expanded in size and in supervisory func- 
tions. The total number of staff members in the nation 
increased more than tenfold, and many new supervisory 
positions were created. 

Changes in elementary and secondary education pro- 
moted by the Wisconsin State Department corresponded to 
those that occurred in other states and to those suggested 
by writers on education. The Department grew in per- 
sonnel and in its supervisory functions, and these changes 
corresponded to those that took place in other state de- 
partments. 

Sources for the study include State Department biennial 
reports, curriculum guides, and other bulletins related to 
the various schools, reports of legislative committees on 
education, Wisconsin session laws, and reports on certain 
aspects of education by such agencies as the State Board 
of Public Affairs and the State Board of Education. Use 
was also made of the papers of some individuals active in 
state affairs between 1903 and 1921, and of interviews and 
correspondence with people who were close to some of the 
events described in the study. 
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Supervisor: Professor William E. Drake 
The study is significant because it deals with the con- 
tribution of a people to whom the western world is greatly 
indebted and from whom the western world today might 
well learn some important lessons in the art of survival. 
The first chapter deals with the background of the He- 
brew prophets and describes the various geographic, cli- 
matic, economic, political, and cultural factors that con- 
stituted the setting out of which the educational contribution 
of the Hebrew prophets arose. The second chapter is 
concerned with the structure of the education provided in 
the days of the Hebrew prophets and discusses the various 
educational practices. The third chapter is related to the 
philosophy of the education provided during the time of the 





Hebrew prophets and summarizes the various ideas or 
theories behind the educational practices of that time. The 
fourth chapter pertains to the impact of the educational 
contribution of the Hebrew prophets on succeeding genera- 
tions, including our own. The fifth chapter presents a 
summary, conclusions, and recommendations for further 
study. 


The findings are enumerated in the following series of 
propositions or theses: 


1. The Hebrew prophets represented ancient Judaism 
at its best. 


2. Through the Hebrew prophets the land of Palestine 
has contributed more than one would expect in view of its 
size, dearth of natural resources, geographic isolation, 
and political insignificance. 


3. The Hebrew prophets made their contribution in 
spite of most trying internal and external social and polit- 
ical conditions. 


4. The Hebrew prophets did not believe in separating 
“church” and state. 


5. The Hebrew prophets were teachers more than they 
were preachers, their educational contribution being ex- 
tensive and effective. 


6. The Hebrew prophets did not provide all of the edu- 
cation that was available during their time. 


7. The women were not educated as extensively as the 
men during the prophetical era. 


8. Religion played a primary role in education during 
the days of the prophets. 


9. There was room for improvement during the time 
of the prophets in such areas as: concept of child nature, 
discipline, method of instruction, recipients of education, 
and implementation of ideals. 


10. The home and the community provided strong edu- 
cative influences during the days of the Hebrew prophets. 


11. The Hebrew respect for teachers and instruction 
was commendable during the time of the prophets. 


12. The Babylonian exile vitally affected Hebrew edu- 
cation during the latter part of the prophetical era. 


13. The impact of the Hebrew prophets on later genera- 
tions, including our own, justifies their being considered 
among the greatest teachers of all time. 
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14. America today may learn some lessons from the 
Hebrew prophets, especially in areas of education and the 
art of survival. 


Recommendations for further study fall into two main 
categories: (1) recommendations related to depth probes 
in areas already investigated in this dissertation, and 
(2) recommendations related to investigations in areas 
not already covered in this study but which are related to 
this study. Microfilm $3.65; Xerox $12.85. 284 pages. 
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SCHOOLS FROM 1930 TO 1960 


(Order No. 61-6021) 
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Supervisor: Professor Frederick M. Logan 


Statement of the Problem 


The purpose of this study is to review the positions 
taken by art educators toward art appreciation in our public 
schools from 1930 to 1960. In addition to considering the 
changing definitions of art appreciation during the past 
thirty years this study deals with the following questions: 
What relationship may events outside the schools have had 
on the development of points of view toward art apprecia- 
tion? What identifications may be made of the nature of 
art appreciation? What trends in curricular approaches 
toward art appreciation in our elementary and secondary 





schools have appeared during the period from 1930 to 1960? 


Procedure 





The historical method is used in this review of art 
appreciation during the past thirty years. Art education 
books, art curriculum guides, articles in education period- 
icals, articles in art education periodicals, articles from 
periodicals in related fields, bulletins from regional and 
national art associations, published and unpublished dis- 
sertations, and art research yearbooks are used as sources 
of information. The number of articles on art appreciation 
appearing in the Art Index and the Education Index have 
been tabulated by year from 1930 to 1960 to determine any 
possible frequency trends. 


Conclusions 





During the thirty year period art educators have de- 
veloped several arbitrary dichotomies regarding the nature 
and development of art appreciation. These dichotomies; 
creation-appreciation, intellectual-emotional, active- 
passive, social--self-identification, and caught-taught 
constitute the framework for much of the discussion about 
art appreciation in our elementary and secondary schools. 

The decade of the thirties; characterized by an empha- 
sis on appreciation for everyone, experimental programs, 
and analytical approaches, was followed in the war years 
and beyond by a period of clarification and reinterpre- 
tation. 

The scope of art appreciation expanded from a picture 





study emphasis to include objects in the immediate envi- 
ronment of the individual. 

Suggestions by the Progressives that art appreciation 
was an automatic outgrowth of individualized expression 
were supplanted in the forties and fifties by requests for 
deliberate education in aesthetic affairs. 

Movements in education and art appreciation; Progres- 
sive education, General education, Pestalozzian orientation, 
scientific activity, growth and development, and the em- 
phasis on deliberate and fundamental education have often 
existed as parallel events. 

Many students, especially those with superior academic 
capabilities, emerge from our high schools with minimal 
preparation to make aesthetic judgments. This condition 
presents a challenge and an opportunity for art education. 
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THE EFFECTS OF CONSCIOUS 
RELAXATION AND A FLOATATION 
DEVICE ON LEARNING 
BEGINNING SWIMMING SKILLS 


(Order No. 61-5207) 
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Indiana University, i961 


Co-Chairmen: Dr. Marjorie P. Phillips, 
Dr. George F. Cousins 


Problem: The purpose of this research was to evaluate 
the effects of two teaching techniques, conscious relaxation 
and a floatation device, on the success of college women in 
learning the skilis of beginning swimming. Each technique 
constituted a variable; each variable had two variations: 
the use and non-use of each technique. 


Procedures: The subjects were women enrolled in 
Indiana University during the first semester of the 1960- 
1961 school year. Each subject was a non-swimmer, and 
desired to elect beginning swimming in partial fulfillment 
of her physical education requirement. The subjects were 
randomly assigned to classes; the classes were randomly 
assigned to treatments. 

Four combinations of techniques were possible under 
the design used. The treatment for each class consisted of 
one variation of each of two variables. The classes were 
taught for a period of 16 weeks. Intergroup factors such 
as class size, time spent in the water, amount of time be- 
tween classes, and the skills taught, were controlled in so 
far as it was possible to do so. The investigator taught 
all of the classes. 

The floatation device was used to increase the buoy- 
ancy of the swimmers. It was placed in a position so that 
it was above the swimmer rather than below her, where it 
would have provided support. For the prone strokes it 
was placed on the back of the girl at her waist; for the 
back strokes it was placed in front of the girl at her waist. 
The device was used only until a student could perform a 
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skill satisfactorily. When this was accomplished, the 
stroke was practiced without the device. 

Conscious relaxation was taught on land at the beginning 
of the first two class periods. After the first two periods 
conscious relaxation was taught in the water, both as a 
technique itself, and as a part of the skill being learned. 

At the completion of the course, the subjects were 
tested to secure a criterion measure of their success. 

The criterion test yielded two measures: a time score 
and a rating score. Two judges were employed to obtain 
the rating scores, and a correlation of their ratings was 
computed. A correlation of the rating scores with the time 
scores was also found. The data were analyzed under a 
two by two factorial design. 


Conclusions: All of the subjects learned to swim. The 
analysis of time scores showed no significant interaction, 
nor any significant differences between the use and non- 
use of conscious relaxation, nor the use and non-use of a 
floatation device. Analysis of the rating scores showed 
no significant interaction, nor any significant differences 
between the use and non-use of conscious relaxation; a sig- 
nificant difference was found between the use and non-use 
of the floatation device, in favor of the non-use of the device. 





Recommendations: The investigator recommends the 
use of conscious relaxation when teaching beginning swim- 
ming skills, since it is a valuable skill and does not impair 
the learning of swimming. Class use of the floatation de- 
vice is not recommended; it may, however, be helpful to 
some students. 

Research with other methods of teaching relaxation is 
needed. The effects of the floatation device with different 
types (horizontal to vertical) of floaters is needed. 
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The purpose of this study is to examine the linear re- 
lationships of isometric strength of the extensor muscles 
of the hip, the knee and the ankle joints to propulsive force, 
angular velocity and angular acceleration in the standing 
broad jump. 

The subjects of this study were ten boys for whom 
continuous data were available over a six year period. 

The data for each of the ten subjects were analysed in each 
of three testing periods at ages 8, 10 and 12 years. The 
data included cinematographic records of the subjects 
performing the standing broad jump, the weight of the sub- 
jects, the distance jumped by the subject while he was being 
photographed, and the isometric strength of the extensor 
muscles of the hip, the knee and the ankle joints. 

The initial velocity of the subjects was determined by 





the segmental method for locating the center of gravity. 
The mass of each subject was calculated and the time 
duration of the propulsive phase of the standing broad 
jump; i.e., the time from deepest knee flexion until the 
frame where the subject’s toes left the take-off board, 
was calculated from the cinematographic records. From 
these data, the propulsive force was calculated by means 


m(v, “¥,) 
At 


The Pearson method for calculating linear correlation 
was used to correlate the measures of propulsive force 
with isometric strength of the extensor muscles of each 
of the hip, the knee and the ankle joints. 

A frame-by-frame tracing of each of the cinemato- 
graphic records was made for each of the hip, the knee and 
the ankle joints. The angles made by each of the joints in 
each frame were measured by means of a protractor. 
From this data, anguiar displacement curves were drawn 
and smoothed to indicate continuous angular changes. The 
angular velocity and angular acceleration were calculated 
from the smoothed displacement curves. The writer was 
particularly interested in the maximal angular velocity, 
the maximal angular acceleration, and the velocity at the 
point of maximal angular acceleration. 

The calculated angular velocity and acceleration meas- 
ures were correlated with the isometric strength of the 
extensor muscles of the hip, the knee and the ankle joints 
by the Pearson method of calculating linear correlation. 

The r’s obtained for the correlation of the propulsive 
force with the isometric extensor strength of each of the 
joints were all low and insignificant at the 8 year age level. 
The r’s for the 10 year age level were .506, .175 and .641, 
the latter significant at the 5 per cent level, for the re- 
lationships of the propulsive force to the isometric ex- 
tensor strength of the ankle, the knee and the hip joints 
respectively. The r’s for the correlation of the propulsive 
force with the isometric extensor strength of each of the 
joints at the 12 year age level ranged from .414 to .541, 
none of them significant although the latter value is very 
close to being significant at the 5 per cent level. 

When the calculated angular velocity and acceleration 
measures were correlated with the isometric extensor 
strength of the ankle and the knee joints, the r’s were 
very low and all were insignificant. The r’s for the re- 
lationships of hip isometric extensor strength with the 
angular velocity at the point of maximal angular accelera- 
tion of the hip joint were .606, .571 and .625, all of them 
significant at the 5 per cent level, for the 8, 10 and 12 
year testing periods respectively. The r’s for the rela- 
tionships of hip isometric extensor strength with maximal 
angular velocity were .633, .515 and .727 for the 8, 10 and 
12 year age levels respectively; the first r being signifi- 
cant at the 5 per cent level while the last is significant at 
the 1 per cent level. 

From the results of this study, one may conclude that, 
for the subjects of this study at the 10 and 12 year age 
levels, there would appear to be a fairly high relationship 
between propulsive force generated during the performance 
of the standing broad jump and the isometric strength of the 
extensor muscles of the hip, the knee and the ankle joints. 

The fairly high r’s obtained, for the subjects of this 
study, by correlating hip extensor strength with the velocity 
at point of maximal angular acceleration and with the max- 
imal angular acceleration of the hip joint would seem to 
support the theory that muscular strength, as measured 


of the formula, F = 
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in this study, is an important variable in accelerating a 
moving limb when that limb is moving at a high velocity. 
Microfilm $2.75; Xerox $8.40. 185 pages. 
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Coeducational physical education has experienced con- 
siderable growth in the colleges and universities of this 
nation since its inception into the program. There has, 
however, been much controversy of opinion concerning the 
ability of coeducational programs to meet the objectives 
of physical education. The purpose of this study was to 
investigate the effect of all male, all female, and coedu- 
cational classes on the achievement of skills in college 
badminton classes. This study was designed to test the 
following hypotheses: 

1. There is no significant difference in the mean 
achievement of badminton skills of men taught with women 
and men taught alone. 

2. There is no significant difference in the mean 
achievement of badminton skills of women taught with men, 
and women taught alone. 

Forty men were randomly assigned to an all male class 
and two coeducational classes. Forty women were ran- 
domly assigned to an all female class and two coeduca- 
tional classes. A wall volley test was administered to 
measure the initial status of each subject in badminton 
ability. All intergroup variables were controlled during 
the teaching of the classes. 

At the completion of the eight week course (16 lessons) 
which included instruction in the basic skills and knowl- 
edges of the game, and participation in tournaments, three 
tests of badminton skill were administered to each subject 
as criterion measures. These were a wrist volley test, 

a long serve test, and a short serve test. 

The analysis of covariance statistical technique was 
used to test the hypotheses that there was no real differ- 
ence between the mean scores of the men in the coedu- 
cational classes and the all male class on each of the cri- 
terion measures; and that there was no real difference 
between the mean scores of the women in the coeducational 
classes and the all female class on each of the criterion 
measures. These hypotheses, evaluated at the five per 
cent level of confidence, were accepted as tenable for each 
of the three tests of final skill achievement. 

An examination of the final adjusted means revealed 
that the women taught coeducationally did better on all 
three tests than those taught alone, while the men taught 
alone were superior to those taught coeducationally on two 
of the three tests. 

Observations made by the investigator during the con- 
duct of the experiment indicated that there was greater 
motivation in the women taught coeducationally than in the 
all female class, with little difference between the men’s 





groups in this respect. It was also observed that the 
achievement of social objectives for both sexes seemed 
to be greater in the coeducational classes. 

The following conclusions were drawn from this study: 

1. Coeducational and segregated classes are equally 
as effective in the development of badminton skills of 
women, as measured by the wrist volley, long serve, and 
short serve tests. 

2. Coeducational and segregated classes are equally 
as effective in the development of badminton skills of men, 
as measured by the wrist volley, long serve, and short 
serve tests. 

3. If a choice must be made between coeducational and 
segregated classes, the investigator would recommend 
coeducational teaching based on observations made during 
the study. Microfilm $2.75; Xerox $5.60. 114 pages. 
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This study attempted to determine the effect of an all- 
out effort in selected components of motor fitness upon 
performance on a re-test of the same items after varying 
intervals of rest. An additional purpose was to determine 
the effect of degree of physical condition, as measured by 
performance on selected items of muscular and cardio- 
respiratory endurance, on ability to recover, in terms of 
the same items, after varying intervals of rest. 

Previous studies have indicated that physiological 
recovery is dependent upon the body processes in ques- 
tion, with estimates of one and one-half hours for pay- 
ment of the oxygen debt, and fifteen minutes to several 
hours for recuperation of other circulatory and respiratory 
processes following severe exertion. Investigators have 
found that some performance recovery occurs almost 
immediately but that complete recuperation is dependent 
upon the extensity and severity of the exercise. Most 
writers agree that record breaking performances cannot 
be repeated daily. 

The components of motor fitness selected to be meas- 
ured in this study were: speed, cardiorespiratory en- 
durance, grip-strength, power of the legs, endurance of 
the arm and shoulder girdle muscles, power of the arms, 
endurance of the abdominal muscles, endurance of the leg 
muscles, and agility and coordination of the gross body 
musculature. These components of motor fitness were 
measured by the following nine tests, performed in forty- 
five minutes or less, in the order which follows: the six- 
second sprint, the 300-yard run, the hand dynamometer 
test, the standing broad jump, push-ups, one-minute sit- 
ups, the zig-zag push-dribble, the sitting medicine ball 
throw, and squat jumps. 

Approximately 175 freshmen, who were enrolled in the 
required physical education classes for men at the State 
University of New York, College of Education in Albany, 
were measured on the nine tests to establish norms and 
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T-scores. These students participated in a six-week 
training program, twice per week, in order to prepare for 
taking the test battery. Seventy-six of the students volun- 
teered to take the nine tests a second time. The other 
ninety-nine took the test battery only once. The seventy- 
six volunteers were divided into six groups on the basis of 
scores on four endurance-type pre-tests and given the 
test battery. The six groups then received two hours, six 
hours, one day, two days, three days, and four days rest, 
respectively, before the re-test with the same nine test 
battery. Effects ot intervening rest-intervals on re-test 
scores were then determined. 

The conclusions were drawn on the basis of the col- 
lected data from the all-out effort on all nine tests of the 
first test and the re-test. They were as follows: 

1. At least twenty-four hours of rest are needed for 
recovery and improvement of speed of movement, as meas- 
ured by the six-second sprint. 

2. More than six hours of rest are needed for recovery 
of the specific type of endurance which is measured by the 
300-yard run. 

3. At least twenty-four hours of rest are needed for 
recovery of agility and coordination of the gross body mus- 
culature as measured by the zig-zag push-dribble. 

4. No optimum rest-interval was found necessary for 
recovery of performance, in terms of scores on the grip- 
strength test, in the standing broad jump, the push-up test, 
and the one-minute sit-up test. 

5. More than two hours of rest are needed for recovery 
of the specific type of endurance which is measured by 
squat jumps. 

6. More than two hours of rest are necessary for re- 
covery in terms of performance on the test as a whole, 
and also for performance on four strenuous endurance- 
type tests as a unit. 

7. Subjects who scored high on the first test battery 
needed more than two hours of rest to be likely to equal 
first test scores on a re-test, while subjects who scored 
low on the first test were likely to equal their first test 
scores with two hours of rest. 

Microfilm $2.75; Xerox $9.25. 201 pages. 
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The purpose of this investigation was to study, by use 
of cinematography, the catching behavior of 20 selected 
seven and nine year old boys in an attempt to identify the 
components of catching skill and patterns of motor re- 
sponse which differentiate successful and unsuccessful 
performance of this skill. 

The subjects were selected from a population of 47 
subjects on the basis of successful or unsuccessful catch- 
ing performance as determined by a skill measure and 
by subjective ranking. 





Each catching attempt was filmed simultaneously by 
two cameras, one providing a lateral view and the other a 
front view. Four consecutive catching attempts of each 
subject were photographed, two with a three inch and two 
with a ten inch utility ball. An electric clock, visible in 
both front and lateral film views enabled the writer to 
synchronize and to analyze time-motion sequences of 
catching behavior. A large mirror, placed behind the 
subject which reflected the movement of the tosser gave 
the approximate time of ball release. 

The data were obtained from the film by two proce- 
dures, namely, direct film observation and film tracings. 
These procedures provided anaccurate record of sequential 
changes in the position of the subject’s trunk, arms, and 
hands during each catching attempt. The data were com- 
piled and organized in frequency tables, categorized by 
ball size, catching result, age level and movement com- 
ponents for analyses by inspection and by non-parametric 
statistics. The findings of this study may be summarized 
as follows: 

(1) The age differences in frequencies of successful 
performance in catching the small ball were not greater 
than that which could be attributed to chance. 

(2) Ball size did not differentiate successful and un- 
successful catching behavior at these age levels. However, 
the ways in which the end results were attained differed. 

(3) The components of initial body positions, namely, 
initial stance, initial body alignment, and initial arm posi- 
tion, differed slightly with age level but did not differentiate 
between successful and unsuccessful catching behavior. 

(4) The components under observation in the grasping 
pattern, namely, hand position immediately prior to initial 
ball contact, the place on the hand or hands of initial ball 
contact, and hand or arm closure, differed somewhat with 
age level and ball size. The catching result with each ball 
size was significantly different when the initial contact 
involved simultaneous contact or both hands on the ball as 
compared to the results when simultaneous hand contact 
did not occur (P = <.01). The results obtained with simul- 
taneous two-hand closure were significantly different from 
the results obtained when the closure was not simultaneous 
with both hands (P =<.01). 

(5) The components of sequential hand-arm movement 
patterns, namely, extraneous movement, initial movement 
direction, hand-arm movement direction prior to and after 
contact in reference to direction of ball flight, and the 
position of high point in the sequential movement, examined 
in this investigation, did not differentiate between success- 
ful and unsuccessful catching behavior. However, there 
was a noticeable indication of a developmental trend at 
both age levels, evidenced in the extraneous movement and 
hand-arm movement direction prior to and after contact. 

(6) There is apt to be as much variation in the time 
relationships of initiation of sequential movement between 
trials of a single subject as between trials of different 
subjects. 

(7) The combination of components which resulted in 
hand-contact and miss differed from those used with suc- 
cessful results. No repetition of combinations was found 
among the unsuccessful catching attempts. However, slight 
repetition was evidenced in the combinations which resulted 
in success. 

The identification of components of catching behavior 
which differentiate between successful and unsuccessful 
results at these age levels appeared to indicate that be- 
havior patterns in this complex skill have not yet become 
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stablized. This investigation revealed only two compo- 
nents which differed significantly in successful and un- 
successful catching behavior, namely, simultaneous con- 
tact of the hands on the ball and simultaneous two-hand 
closure. Microfilm $2.75; Xerox $7.40. 158 pages. 
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Problem 


In recent years psychologists have begun to demon- 
strate interest in the analysis of thought processes. A dis- 
tinguishing characteristic of the new research is the at- 
tempt to externalize the processes and make them directly 
observable, rather than relying on verbal reports as the 
primary source of data. One of the most challenging 
examples of this new research to appear recently is by 
Bruner, Goodnow and Austin (1956). They studied concept 
attainment with the intention of describing objectively the 
information-gathering plans of human subjects, which they 
called strategies. Although these authors described four 
ideal selection strategies, they did not specify clearly how 
to decide which one a S actually used. Before the benefits 
of Bruner’s conceptual framework materialize, an ob- 
jective, rational method of strategy identification has to 
be devised. 

The problem of this thesis was to develop an objective, 
rational method of strategy identification that 1) used 
manifest data, 2) required no subjective decisions about 
the S’s responses, and 3) provided a statement of risk for 
deciding whether a S was using one strategy and not 
another. Further the method was applied to real data and 
the relationship of strategies to efficiency of performance 
was investigated. It was hypothesized that learning set 
could be explained in terms of strategy development. 


Procedures 


Each of the six concepts to be attained by a S had two 
relevant and five irrelevant dimensions, each dimension 
composed of two levels. These dimensions were combined 
and printed on 128 three inch by three inch cards. The 
cards were arranged in an ordered array with eight rows 
and 16 columns. 

All Ss were given the same six concepts. In order to 
control differences among concepts and the sequences in 
which Ss attained the concepts, a random replicated 6 X 6 
Latin square design was used. Ss were randomly assigned 
to sequences. The total time elapsed from presentation 
of the focus card to the Ss’ stating the correct rule was 
recorded as time-to-criterion. This was the major 





dependent variable of efficiency of performance. Also a 
complete record of every card choice for each S on each 
concept was kept. Strategies were inferred from these 
records. Several types of card choices were identified 
from a logical analysis of the task. These types were 
based on the number of dimensions a card differed from 
the focus card. S’s actual card choices were analyzed for 
patterns similar to various strategies ranging from con- 
servative focussing to focus gambling. 

The experiment was replicated once. The first exper- 
iment was with 12 men and 12 women randomly selected 
from summer session educational psychology classes at 
the University of Wisconsin. The second experiment was 
with 18 men and 18 women randomly drawn from fall se- 
mester educational psychology classes. The two experi- 
ments were analyzed separately because of the significant 
differences in the Ss’ ages in the two samples. 


Results 


Ss in both groups used strategies that varied from low 
risk, conservative focussing to high risk, focus gambling. 
Ss did not use the optimal strategy (conservative focussing) 
when attaining a majority of the concepts. Instead, they 
used a strategy which required a small amount of risk- 
taking. 

Practice in concept attainment resulted in modifying 
the probability with which Ss used the various strategies. 
Generally, the probability of conservative focussing strat- 
egy increased, while the probabilities of the other strat- 
egies decreased. 

It was found that strategies influenced efficiency of 
performance. The most efficient performance was asso- 
ciated with the low risk strategies, conservative focussing, 
while the least efficient performance was associated with 
high risk strategies, focus gambling. 
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Purpose. This research was designed to gather data 
bearing upon the proposition that success or failure of the 
alcoholic to achieve sobriety through the program of Al- 
coholics Anonymous (AA), and to continue to abstain from 
the use of alcohol, is related to certain personality vari- 
ables and mechanisms of defense. Variables and mecha- 
nisms which were postulated as possible indicators of the 
ability to abstain were defined operationally in the selec- 
tion of a test battery. The hypothesis to be tested was that 
significant differences would be found in responses to the 
test battery between unremitted and remitted subjects which 
might be presumed to be related to the variation in ability to 
achieve and to maintain sobriety through the AA program. 
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Population. For this investigation, twenty middle-class 
women were selected from the membership of a single AA 
group, and divided into two experimental groups of ten 
women each on the basis of length of total abstinence from 
alcohol. Experimental Group I (Unremitted) was com- 
prised of ten women with less than two years of total ab- 
stinence from alcohol, and Experimental Group II (Re- 
mitted) was comprised of ten women with more than two 
years of total abstinence. 





Procedure. Psychological tests were administered to 
members in each group to furnish data about the subjects’ 
characteristic ways of thinking and behaving. These were 
(1) the Edwards Personal Preference Schedule (EPPS) to 
assess the manifest needs of the subjects, (2) the Minne- 
sota Multiphasic Personality Inventory (MMPI) to deter- 
mine if disabling degrees of abnormality were present, 

(3) Murray’s Thematic Apperception Test (TAT) to gain 
information about the content of the personality, and (4) the 
Sixteen Personality Factor Questionnaire (16PF) to obtain 
an overview of the total personality in terms of interests, 
abilities, and temperament factors. Tape-recorded inter- 
views were transcribed verbatim and personal history 
data studied for evidence of psychological dynamics 
differentiating the unremitted and remitted alcoholics. 





Design and Method of Analysis. Data from the test 
battery furnished both quantitative and qualitative measures 
with which to compare the personality variables and mech- 
anisms of defense of the subjects in the two groups. 
Fisher’s t tests for small samples were computed to test 
for significance of differences in means, and F ratios were 
computed to test for homogeneity of variance. Chi square 
statistics were applied to the quantitative analysis of the 
TAT protocols to test for homogeneity of the two groups 
in terms of “traits” revealed in themes of the stories. 
Whenever the gross frequency distribution of themes in 
Group I differed significantly from the gross frequency 
distribution of themes in Group II beyond the .05 level, 
more rigorous tests for differences between the ten un- 
remitted and the ten remitted alcoholics were made. For 
this analysis, the category scores obtained by summing 
across stories for each subject were compared by using 
non-parametric statistics (two-tailed tests), i.e., Wilcoxon’s 
sum of ranks and Fisher’s exact method tests. 





Results. The unremitted subjects in Group I differed 
significantly from the remitted subjects in Group II on: 
(1) Deference, Intraception, Succorance, and Endurance 
as assessed by the EPPS, (2) D, Pd, Pt, Sc, Ma, and Si 
scales of the MMPI, (3) Identification, Defense Mecha- 
nisms, Outcomes, and Interests and Sentiments, four of 
the eight categories used in the analysis of the TAT, and 
(4) Emotional Stability (C), Threctia (H), Self-Sentiment 
Formation (Q3), Protension (L), Guilt Proneness (O), and 
Ergic Tension (Q4) assessed by the 16PF. These differ- 
ences in personality variables and mechanisms of defense 
between the two groups of alcoholic subjects were taken 
as evidence to support retention of the hypothesis set up 
in this research. 
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The purposes of this study were to determine the effects 
of four prior and two current instructional arrangements 
upon the performance of seventh-grade students of superior 
learning ability, and to ascertain the relationship of father’s 
occupation, father’s education, and mother’s education with 
the students’ performances. 

The subjects were 20 boys and 20 girls in each of two 
current instructional arrangements--self-contained special 
classes and junior high school special classes; in each 
current arrangement were 5 girls and 5 boys who had re- 
ceived instruction under each of 4 prior instructional ar- 
rangements during the fifth and sixth-grade: previously 
not identified and in regular-heterogeneous classes; spe- 
cial classes; regular-heterogeneous classes and itinerant- 
teacher classes. The current departmentalized junior high 
school and the self-contained arrangements offered the 
same curriculum plan of condensed instruction in mathe- 
matics and science and enriched instruction in other sub- 
ject fields. 

Students were compared on status measures after one 
year of instruction under the four instructional arrange- 
ments. Toward the end of the seventh-grade, 28 scores 
or ratings were obtained as follows: educational achieve- 
ments; attitudes toward school and learning; ethical val- 
ues; social adjustment; problem-solving abilities; creative- 
thinking abilities; work-study skills; and knowledge of 
current events. Pearson product-moment correlations 
were obtained between father’s occupation, father’s edu- 
cation, and mother’s education and 27 selected variables. 

No significant differences, according to sex, current 
or prior instructional arrangements were found for the 
status measures of chronological age, IQ, and educational 
achievements. Toward the end of the seventh-grade no 
significant differences were found in work-study skills; 
attitudes toward school and learning; reasoning; judg- 
ments; knowledge of current events; sentence improve- 
ment; and word uses--spontaneous flexibility. 

The current self-contained arrangement resulted in 
significantly higher achievement than the junior high school 
arrangement on five of eight educational achievement meas- 
ures: mean of subtests, vocabulary, and arithmetic of the 
Iowa Tests of Basic Skills; and science of the Stanford 
Achievement Tests and Sequential Tests of Educational 
Progress. Superiority of the self-contained arrangement 
was also demonstrated in object uses--spontaneous flexi- 
bility; analogies; and preference for the classroom; con- 
versely, the junior high school arrangement resulted in 
significantly higher self-centeredness. 

The prior instructional arrangements of itinerant- 
teacher and regular-heterogeneous classes resulted in 
significantly higher rational-conscientiousness than spe- 
cial classes; the itinerant-teacher arrangement resulted 
in significantly higher rational-conscientiousness than the 
arrangement of students not previously identified. The 
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instructional arrangements of students previously not 
identified, and students in special classes resulted in higher 
irrational-conscientiousness than the itinerant-teacher 
arrangement. The special class arrangement resulted in 
significantly higher self-centeredness and lower reading 
achievement than the itinerant-teacher arrangement. 

Girls were significantly higher than boys in language; 
social adjustment; object improvement and rational- 
conscientiousness. Boys were significantly higher in group 
conformity. 

Sex and the current and the prior instructional arrange- 
ments were more directly associated with differences 
among groups on the selected variables than were father’s 
occupation, father’s education and mother’s education. 
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A review of the literature revealed that the first inten- 
sive investigation of the phenomenon of boredom was initi- 
ated by industrial psychologists with the advent of the in- 
dustrial revolution in the United States. Their general 
approach to the problem was the analytical survey because 
they conceptualized the problem as one of differentiating 
persons who were susceptible to boredom and persons who 
were not susceptible. 

The second concentrated research effort on this prob- 
lem was carried out during the Second World War as part 
of the national objective of maximizing the available man- 
power for the war effort. These research efforts and other 
studies of closely related phenomena, such as the percep- 
tion of time and fatigue, established the value of investi- 
gating the environmental factors that impinge on the in- 
dividual as well as the individual who is engaged in a task. 
In general, they were able to show that the immediate en- 
vironmental factors have measurable effects on the individ- 
ual. These studies which appear to be closely related to 
the phenomenon of boredom seemed to indicate that it was 
feasible to investigate boredom through the method of the 
designed experiment instead of the analytical survey. As 
long as the theory postulates that boredom is a stance taken 
by the individual due to certain long term and stable per- 
sonality factors, the major problem becomes a study of 
status dimensions in which the suitable investigative tech- 
nique is the analytical survey. However, now it seemed 
possible that boredom was, at least partially, a result of 
certain factors that were within the direct control of the 
experimenter and that the investigator had the freedom to 
choose his milieu and impose variations in the way the 
experimental material was to be treated. 

Lacking a firm theoretical basis for approaching the 
problem of boredom through the designed experiment, in 
the face of some strong indications that it was feasible, 

a tentative and speculative paradigm was developed which 
utilized some of the theory and findings of social psychology 
and perceptual theory. 





This exploratory investigation was designed to study 
some of the hypotheses relevant to the paradigm that was 
developed. Specifically, the two major hypotheses were: 
(1) that bored subjects who are confronted with a task that 
requires coping with functional properties of stimuli will 
perform more poorly than subjects who are not bored and 
(2) that bored subjects who are confronted with a task that 
requires an affectional response related to boredom will 
show less of a decrement in performance than subjects who 
are not bored. 

The tasks used in the experiment were modifications of 
tasks developed by Bruner and his associates in their in- 
vestigation of the thinking processes. 

The design of the experiment was a randomized block 
design in which American Council on Education test scores 
were utilized in creating the blocks. 

In general, the findings confirmed the hypotheses under 
investigation. The study indicated the experimental inves- 
tigation of the phenomenon of boredom is a promising ap- 
proach to the problem. The information derived from this 
study made it possible to specify more clearly some of 
the factors relevant to further investigation. 
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The purpose of this study was to investigate the rela- 
tionship of creativity to critical thinking and to perform- 
ance in the social studies classroom. 

Guilford et al hypothesized that creativity was made up 
of a constellation of factors. Through factor analysis they 
defined a number of these: adaptive flexibility, spontaneous 
flexibility, associational fluency, ideational fluency, origi- 
nality, redefinition, and penetration. 

Torrence, working with elementary children, and Getzels 
and Jackson in a study of secondary students found that 
intelligence tests were not satisfactory instruments for 
identifying creative students. They also found that the high 
creative-low I.Q. student differs radically from the low- 
creative-low I.Q. student in the degree to which he con- 
forms in traits he sees as important to himself, compared 
with those he perceives as important to adults. Holland 
offered evidence that teacher ratings do not indicate all 
those who possess high creative ability. 

Examination of the steps involved in critical thinking, 
as defined by Mayhew, shows a parallel to the tasks which 
a highly creative person performs well. Therefore, the 
hypothesis was tested that creative students would perform 
significantly better on critical thinking tasks than would 
less creative students. It was also hypothesized that on 
standardized measures of achievement, the creative student 
would do as well or better than less creative students, but 
that he would not fare as well on teacher marks, nor would 
he be assigned as frequently to Honors classes. Thirdly, 
the creative student was expected to show wide divergence 
in his rankings of traits important to him, as compared 
with traits he perceived as important to adults. 

Similar comparisons of classroom performance of the 
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proficient critical thinker, compared with his less pro- 
ficient fellow were made to provide further evidence re- 
garding the relationship of creativity to proficiency in 
critical thinking. It was theorized that the critical thinker 
would also receive fewer high teacher marks, and be less 
often chosen for Honors groups, although his achievement 
would be as high or higher than his less proficient fellows. 
It was expected that he would conform less in his percep- 
tion of the importance of certain traits than would the 
average student. 

To test these hypotheses, 597 eleventh grade students 
in two high schools in an industrial city were given a bat- 
tery of creativity tests, the Watson-Glaser Critical Think- 
ing Appraisal, and the Outstanding Traits Test. Their 
scores on SCAT and on ITED, teacher marks, and assign- 
ments to ability groups were examined. 

The hypothesis regarding the relationship between 
creativity and critical thinking was supported by the data. 
Proficiency in critical thinking of the highly creative group 
was significantly greater than proficiency of the low crea- 
tive group, when the means were compared by the test. 
The correlation between Total Creativity Score and the 
Critical Thinking Score was significantly greater than 
zero. A partial correlation technique in which intelligence 
was held constant resulted in a low but significant corre- 
lation at the .01 level. 

The data supported the hypothesis that the highly crea- 
tive and the proficient critical thinkers do not receive 
academic rewards commensurate with their endowments. 
The Chi Square Test of Association showed that there were 
significantly fewer highly creative students in Honors 
classes, out of the total highly creative population than 
there were high I. Q. students out of the total high I. Q. 
population. A comparison of the correlation between 
teacher marks and creativity scores and the correlation 
between achievement test scores and creativity scores 
indicated that there is a significantly greater relationship 
between the student’s creative ability and his performance 
on achievement tests. 

Although the High Creative-Low Marks group and the 
High Creative-Low I. Q. groups both showed less con- 
formity in ranking certain traits as important to them- 
selves and important to adults than did the Low-Creative- 
High Marks group and the Low Creative-High I. Q. group, 
the difference in rank order correlations were too small 
to support the hypothesis. The same result was obtained 
in regard to groups selected for High Proficiency in Crit- 
ical Thinking, when compared with Low Proficiency Crit- 
ical Thinkers. In both cases the achievement of the se- 
lected group was above the mean of the population but did 
not differ significantly. 

The fact that the hypothesis regarding lack of conformity 
in values on the part of the High Creative students was not 
upheld and that the data did not correspond with the findings 
of Getzels and Jackson leads to further questions con- 
cerning other factors which might influence performance 
in this area. It is suggested that the wider age range in 
the previous study and the differences in socio-economic 
background might have a bearing on results. 
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This is an exploratory study which utilizes ability to 
copy geometric figures as a measure of visual-perception 
maturation and relates this ability to the separate factors 
of reading achievement as a major focus, and the related 
factors of arithmetic achievement and language and non- 
language factors of mental maturity as measured by the 
standardized California Tests on a sample of 398 third 
grade pupils in the public schools of Montgomery County, 
Maryland. 

The essential purpose of the study was to demonstrate 
a range of individual differences in reading and related 
school performance in order to show the profound inte- 
gration of visual-perception with the total performance in 
the symbolic tasks of the school curriculum. A major hope 
of the investigator was to develop a reasonably reliable 
and useful copy-test which could be easily administered, 
scored, and interpreted by teachers to serve as a gross 
measure of the maturational and experiential readiness 
of the child to perceive form with accuracy and efficiency. 
Form perception as a function of the visual dynamic was 
hypothesized as inter-related with factors of reading 
achievement, age and achievement on other standardized 
tests. Adequacy and efficiency in visual-form perception 
were considered crucial ingredients in the mastery of 
symbolic tasks, so reading scores constitute a central 
variable of the correlations. 

The sample of 398 was restricted to third grade and 
was drawn by a two-step stratified randomized procedure 
from a total survey sample of 1085 copy-tests from four- 
teen randomly selected elementary schools representing 
five geographical divisions of Montgomery County. The 
398 copies constituting the analytic sample were randomly 
drawn in numbers set by the proportion of copies supplied 
by school and district in the survey sample. 

The copy-test utilized six geometric figures; four from 
the Bender Visual-Motor Gestalt Test, one from the Ellis 
Visual Motor Test, and the divided rectangle from the 
Stanford-Binet Test of Intelligence. Copies were scored 
independently by two judges on a scale of five gradients of 
performance, each gradient counting two points for a pos- 
sible perfect score of ten points per figure or fifty points 
for total score. 

Scores were recorded for five figures (one was ex- 
cluded from analysis since it proved obviously non- 
discriminatory) and the total copy performance and these 
scores were correlated with achievement scores in reading 
and arithmetic, mental maturity scores in language and 
non-language factors of intelligence and chronological age 
by months and grade placement. All test scores used were 
those obtained on the standardized California group tests 
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and all scores were converted to grade placement form for 
statistical purposes. Correlations were machine proc- 
essed by the Service Bureau, a subsidiary of I.B.M. 

Results confirmed positive correlations between copying 
ability as a measure of form perception and the separate 
tests of achievement in reading, arithmetic as well as men- 
tal maturity. Allcorrelations were positive and statistically 
significant. The test had significant inter-correlations 
between items and a reliability of .93 on test-retest anal- 
ysis. Independent rater judgments were in substantial 
agreement; total agreement or within one point on 58% of 
the items, 41% within 2 points and 0.3% three items or more. 

Analysis of the 10% upper and lower extremes of the 
distribution of copy performances revealed uniformly con- 
sistent inter-relationships well above or below the mean 
of the distribution for the entire sample. Analysis of twenty 
cases at the mean of the total sample revealed a much 
wider range of performance and much less consistency of 
performance than that noted among the very high or very 
low scorers. The analysis of the 15% of the total sample 
gives some support to the value of the copy test as a gross 
screening measure for identifying children whose visual- 
perceptual functions are markedly superior or inferior. 

The findings in general give limited quantitative evi- 
dence of the critical role of visual form perception in its 
relationship to the central school task of reading and sug- 
gest further studies to test these findings on an extended 
age range within different regional, socio-economic, and 
bilingual cultures with more attention to the qualitative 
aspects of visual performance. 
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Generally, social psychologists believe that the struc- 
ture and regularity a person perceives in the social en- 
vironment influence the way he orients himself to it. The 
extents to which individuals achieve an ordering of a par- 
ticular milieu and the kinds of ordering achieved usually 
affect their attitudes and behaviors in those situations. 
Specifically, this research studied the relationship between 
members’ satisfaction with their experiences in an ongoing 
group (i.e., morale) and the extents of various kinds of 
order they perceived in their group situations. A positive 
relationship between the extents of order perceived and 
the individual’s morale was hypothesized. 

Questionnaire data were gathered from 177 members 
of 12 student service committees of the University of Wis- 
consin Memorial Union. The responses were treated in 
this manner: 


“Independent Variable” Measures 


Normative Certainty--Guttman scale derived from four 
items on amount of certainty an individual feels about what 


is supposed to happen in a group. 








Behavioral Certainty--Guttman scale derived from four 
items on amount of certainty an individual feels about what 
actually happens in the group. 





Perceived Conformity--Guttman scale derived from 
four items on amount of difference perceived by the in- 
dividual between what was supposed to be done and what 
was actually done. 





Predictability of Chairman--Nominal scale derived 
from a question on the individual’s perception of the extent 
of predictability of the chairman’s behavior. 





Predictability of Members--Nominal scale derived 
from a question on the individual’s perception of the extent 
of predictability of committee members’ behaviors. 





“Dependent Variable” Measure 


Morale--Guttman scale derived from five items on the 
individual’s satisfaction with his committee. 


Each set of measures was dichotomized; their asso- 
ciations were assessed in two-by-two contingency tables. 
Delta was used to indicate size of association and chi- 
square to indicate statistical significance of association. 

Bivariate associations of the relationship between the 
measures of perceived order and morale were significant 
for perceived conformity of behavior to norms, chairman 
predictability and member predictability. In addition, the 
same analyses were made “controlling” for (1) each of 
the “independent variables” as scores for individuals; 

(2) unit or contextual conditions—made up of committee 
aggregates of individual responses to the significant “in- 
dependent variable,” as well as the amount of “dependence” 
felt in the group, and group size. A measure of felt reward 
from group sources (based on a five-item Guttman scale), 
and sex were also used as individual “controls.” 

When individual (as opposed to unit) “independent vari- 
ables” were used as “controls,” no entirely consistent 
pattern of interaction effects was evident. The “inde- 
pendent variables” usually tended to be more highly asso- 
ciated with morale under low unit conditions of this char- 
acteristic. Perceived conformity, when specified for high 
unit conditions of both types of perceived predictability, 
was an exception. Conformity and chairman predictability 
were related to morale to a greater degree in smaller 
groups, member predictability in larger groups. In com- 
mittees characterized by relatively high frequency of re- 
ported interdependence of members, the association be- 
tween perceived order and morale was higher in all 
instances. 

Perception of conformity and chairman predictability 
were more associated with morale among individuals having 
relatively low rewards from group sources. Member 
predictability had a greater association with morale when 








‘individual rewards were high. The relationship between 


conformity and morale and that between chairman pre- 
dictability and morale are very high among the girls, non- 
existent for the boys. The two sexes are about the same 
when member predictability is the “independent variable.” 
Microfilm $2.75; Xerox $7.40. 157 pages. 
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A DIMENSION ANALYSIS OF THE ACADEMIC 
SELF-CONCEPTS OF ELEVENTH GRADE 
UNDER- AND OVERACHIEVING STUDENTS 


(Order No. 61-4977) 


David Allen Payne, Ph.D. 
Michigan State University, 1961 


Major Professor: William W. Farquhar 


The study was concerned with 1) the development of an 
objective measure of academic self-concept, and 2) a di- 
mension analysis of the discriminating items. Item dis- 
crimination was determined on samples of statistically 
defined under- and overachieving eleventh grade students 
of each sex. The following assumptions were made, 1) self- 
concept is a functionally limiting factor in school achieve- 
ment, 2) the student learns what he perceives he is able to 
learn, 3) significant others, particularly the teacher, have 
important influences on the development of a student’s 
self-concept, in the form of expectancies, which in turn 
affects his ability to perform in the academic setting, and 
4) under- and overachieving students have significantly 
different academic self-concepts. 

A one-hundred and nineteen item rating scale was de- 
veloped which purported to measure academic self-concept. 
Using a four point scale, the student was asked to rate one, 
two, or three word concepts and phrases as he thought his 
teacher would in describing him as a student. It was found 
that 48 items significantly discriminated between under- 
and overachievers for each sex after cross-validation. 
Analysis of variance reliability estimates ranged from .90 
to .93 for males and from .88 to .93 for females in various 
samples. 

A multiple scalogram dimension analysis of the dis- 
criminating items for each sex was performed. This tech- 
nique, a generalization of Guttman’s scalogram procedures, 
yielded four interpretable dimensions for males and five 
interpretable female dimensions which accounted for 96% 
and 98% of the cross-validated items for males and females 
respectively. 

The reproducible males dimensions were labeled as 
follows: 


D, Achievement via Traditional Academic Role Taking 
D, Achievement via Academic Conformity 

D, Achievement via Intrinsic Motivation 

D, Achievement via Unique Accomplishment 


The reproducible female dimensions were labeled as 
follows: 


D, Achievement via Traditional Academic Role Taking 
D, Achievement via Peer Normative Competition 

3; Achievement via Academic Independence 

, Achievement via Meeting Teacher Expectations 


,; Achievement via Intellectualizing 


The research was supported by funds granted by the 
U. S. Office of Education, as part of a study under the di- 
rection of William W. Farquhar, entitled, A Comprehensive 
Study of the Motivational Factors Underlying Achievement 
of Eleventh Grade High School Students, Research Project 
No. 846 (8458). 
Microfilm $2.75; Xerox $6.40. 134 pages. 











THE RELATIONSHIP BETWEEN ATTITUDES 
AND VALUES AND SELECTED 
BACKGROUND CHARACTERISTICS 


(Order No. 61-4978) 


Isabelle K. Payne, Ed.D. 
Michigan State University, 1961 


This study purported to investigate the relationship 
between selected background characteristics and change 
in attitudes and values exhibited by students during their 
first year in attendance at Michigan State University. The 
biographical data included in the study related to size of 
home community, parents’ education, father’s occupation, 
religious affiliation, size of high school graduating class, 
and type of secondary school attended. Complete and us- 
able test re-test data were available for 2,219 freshman 
students on the Inventory of Beliefs and the Differential 
Values Inventory. The subjects were classified as: those 














who became more stereotypic, or more traditional value 
oriented; those who remained stable and whose re-test 
scores did not exceed the previously established confidence 
band of 1.5 standard errors of estimate above or below 
their predicted scores; and those who became less stereo- 
typic, or less traditional value oriented. Data relevant to 
male and female students were examined independently. 
The .05 level of significance was established for statistical 
computations. 

Chi-square analysis of attitude change and selected 
biographical factors revealed significant relationships 
among groups of male students and parents’ educational 
level and father’s occupational level. Further Chi-square 
analyses disclosed significant relationships between types 
of attitude change among male students and grade school, 
high school, college, and graduate school with respect to 
father’s education; among groups of male students and all 
levels of mother’s education except grade school com- 
pared with high school; and among groups of male students 
and the following levels of father’s occupation: skilled and 
white-collar workers, skilled and semi-skilled workers, 
white-collar workers and unskilled workers, and unskilled 
workers and teachers. There was no significant relation- 
ship between type of attitude change among groups of fe- 
male students and the background characteristics selected 
for this study. 

Significant relationships were found between types of 
value change among groups of male students and religious 
affiliation, and level of education of both mothers and fa- 
thers. Further Chi-square analyses revealed significant 
relationships between types of value change and grade 
school and graduate school, high school and college, high 
school and graduate school, and college and graduate school 
relative to father’s educational background. With respect 
to mother’s education and types of value change among 
groups of male students, significant relationships were 
found between grade school and graduate school, high school 
and college, and high school and graduate school. Jewish 
and Protestant, and Jewish and Roman Catholic religious 
affiliation related significantly to types of value change 
among groups of male students. 

Analysis of data pertaining to female students revealed 
significant relationship with respect to father’s education. 
Further analyses revealed significant relationships be- 
tween high school and college, high school and graduate 
school, and college and graduate school. 

The majority of students became less rigid, compulsive, 
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and authoritarian during their freshman year in college; 
that is, they became less stereotypic. With regard to tra- 
ditional value orientation, both male and female students 
exhibited significant value change and became less tra- 
ditional, or more emergent, at the end of one year at 
college. 

Resulis of the study indicate that factors most closely 
allied with change in stereotypic beliefs and values are 
familial in nature rather than intellectual: parental edu- 
cation, father’s occupation, and religious affiliation. Fur- 
ther study is indicated relative to cause and effect rela- 
tionship between attitudes and values and curricular majors 
and academic achievement; comparison of attitude and 
value change among students differing in personal respon- 
sibilities and physical limitations, and among groups of 
students at Michigan State University and students at church 
related, private and Junior colleges; and post-graduation 
follow-ups to determine relative stability of attitudes and 
values following graduation from college. 

Microfilm $2.75; Xerox $6.60. 140 pages. 


A CONTROLLED EXPERIMENT IN 
ACCELERATION FROM THE SECOND 
TO THE FOURTH-GRADE 


(Order No. 61-5981) 


Richard Edward Ripple, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Herbert J. Klausmeier 


The purpose of this controlled experiment was to as- 
certain the effects of accelerating from the second to the 
fourth-grade pupils of superior learning abilities who were 
above the median chronological age of all second-graders. 

In March, 1960, 32 girls and 20 boys in the upper half 
of their grade and of superior learning abilities were 
identified from the entire second-grade population of the 
Racine, Wisconsin Schools. The 52 pupils were ordered 
in pairs, matched by sex, and then randomly assigned, one 
from each pair to the accelerated group, the other to the 
control group of non-accelerates. The accelerates at- 
tended a five-week summer session in 1960 and were en- 
rolled in 16 different fourth-grade classrooms in Sep- 
tember, 1960; pupils in the control group did not attend 
the summer session and were enrolled in 15 different 
third-grade classrooms in September, 1960. 

Five additional groups were identified, each with 16 
girls and 10 boys, for comparison with the accelerates. 
These were as follows: one group of third-graders of 
superior learning abilities below the median age of third- 
graders; two groups of fourth-graders of superior learn- 
ing abilities, one above and the other below the median 
age of fourth-graders; two groups of fourth-graders of 
average abilities, one above and the other belowthe median 
age of fourth-graders. 

Eight types of information — educational achievements, 
creative-thinking abilities, problem-solving ability, hand- 
writing skills, psychomotor abilities, attitudes toward 
school and learning, peer acceptance, and intellectual and 
affective characteristics — were secured on pupils in 
March, 1961. 





The group of accelerates achieved significantly higher 
than their older third-grade controls in arithmetic compu- 
tation, problem-solving, and understanding of concepts as 
measured by a standardized educational achievement bat- 
tery. Also, accelerated girls achieved significantly higher 
in reading, spelling, and language than girls in the older 
third-grade control group; the two groups of girls were 
not significantly different in language study skills, social 
studies study skills, or word knowledge. Accelerated boys 
did not differ significantly from boys in the older third- 
grade control group in any of these areas. 

In comparison with the other control groups the ac- 
celerates achieved as high or higher than younger third- 
graders of superior learning abilities and fourth-graders 
of average abilities; they did not differ significantly from 
younger fourth-graders of superior learning abilities; how- 
ever, older fourth-graders of superior learning abilities 
achieved significantly higher. 

The accelerates did not differ significantly from pupils 
in the six comparison groups in creative-thinking abilities, 
handwriting skills, psychomotor abilities, or attitudes 
toward school and learning. In problem-solving the ac- 
celerates did not differ significantly from their older third- 
grade controls or from younger third and fourth-graders 
of superior learning abilities. The accelerates were sig- 
nificantly higher than fourth-graders of average abilities; 
however, they were significantly lower than older fourth- 
graders of superior learning abilities. 

In teacher ratings of intellectual and affective charac- 
teristics the accelerates did not differ from third or fourth- 
graders of superior learning abilities; however, they were 
rated significantly higher than fourth-graders of average 
abilities. Accelerated girls did not differ significantly 
from girls in the six comparison groups in peer accept- 
ance. Accelerated boys received less acceptance from 
their peers than did older third and fourth-graders of 
superior learning abilities; however, they did not differ 
significantly from boys in the other four groups. 

In the opinion of the researcher the experiment supports 
acceleration as an effective educational procedure for these 
children. Microfilm $2.75; Xerox $9.45. 207 pages. 


THE SOCIAL DESIRABILITY OF TRAIT 
DESCRIPTIVE ADJECTIVES AMONG HIGH 
SCHOOL STUDENTS: THE RELATIONSHIP 

BETWEEN SOCIAL DESIRABILITY 
AND DEVIANT BEHAVIOR. 


(Order No. 61-4653) 


Harold A. Schwartz, Ed.D. 
The University of Buffalo, 1961 


This study investigated the relationship between deviant 
behavior and social desirability stereotypes of trait de- 
scriptive adjectives among high school students. The 
investigation was based on a comparative analysis and 
evaluation of social desirability (S-D) perceptions by sam- 
ples of high school discipline problem students, under- 
achievers and overachievers against comparable non- 
discipline and achiever student control groups. 

Considerable emphasis has been placed on the need for 
determining some of the basic parameters of S- D as an 
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essential pre-condition to its management and control in 
personality assessment and research. Consistent with 
this objective, this study was a natural outgrowth and ex- 
tension of Stiller’s (1961) “The Social Desirability of Trait 
Descriptive Adjectives Among High School Students: 

A Normative Study.” A major purpose of this research 
was to investigate one further parameter of S-D, i.e. de- 
viant behavior among high school students. With more 
information about S-D, it may help us to measure per- 
sonality in a more meaningful way. 

The purposes of the present study may be summarized 
as follows: 

1) To obtain normative S-D information for samples of 
high school sub-groups given above. 

2) To examine the relationship between S-D ratings 
for a group of overachievers and an achiever norm group, 
underachievers and achiever norm group, discipline and 
non-discipline groups of high school students. 

3) To test Berg’s Deviation Hypothesis. 

4) To provide data for the possible development of a 
quick-screening device to detect potentially deviant stu- 
dents on the basis of S-D ratings of trait descriptive ad- 
jectives. 

It was hypothesized that the S-D ratings of trait de- 
scriptive adjectives bya groupof high school overachievers 
would not be significantly different from the ratings by 
a norm achiever group. Also, it was hypothesized that 
S-D ratings of trait descriptive adjectives by a group of 
underachievers and a group of discipline cases would de- 
viate significantly from the norm and would be more vari- 
able than the ratings from the control achiever and non- 
discipline groups, respectively. 

A list of 114 trait descriptive adjectives was adminis- 
tered by Stiller to 465 high school students from the ninth 
and twelfth grades. The students rated these adjectives 
along a seven point scale of social desirability. His re- 
sults yielded social desirability norms for a high school 
population. Responses from thirty students from his sam- 
ple, designated as “discipline cases” were compared with 
responses from 30 non-discipline students from the norma- 
tive group, matched for sex and grade and equated as far 
as possible for I.Q., SES, and achievement. Responses 
from two other groups of 30 students from the larger 
normative group, designated as under- and overachievers, 
were compared with responses from a counterpart norm 
achiever group. 

Mean social desirability ratings for the three groups: 
overachievers and achievers, underachievers andachievers, 
discipline and non-discipline, were correlated. Differ- 
ences in S-D means between the compared groups were 
tested individually for all adjectives for significance of 
differences between means and the F ratio test of simple 
variance was employed to test variability differences be- 
tween adjectives for each group. A directional analysis 
of each pair of groups was made for means and another 
for variances. The Chi-square test was utilized to deter- 
mine the significance of these directional differences. 

Certain inferences were drawn from this study and 
these were discussed along with limitations and implica- 
tions for further research. It was concluded from data that: 

1. Mean judgments of social desirability are markedly 
consistent on a correlational level among sub-groups in 
the high school population. 

2. High school overachievers differ stylistically from 
a norm achiever group in their ratings of the social de- 
sirability of trait descriptive adjectives. 





3. There were no significant differences in the mean 
ratings between underachievers and an achiever norm 
group, but the achievers were more variable in their S-D 
ratings than the underachievers. The lack of clear-cut 
differences made these findings difficult to interpret. 

4. High school discipline cases differ stylistically 
from a non-discipline control group in their ratings of the 
social desirability of trait descriptive adjectives. 

5. The significantly deviant S-D ratings of the disci- 
pline group from the non-discipline group supports Berg’s 
Deviation Hypothesis. 

6. It seems possible that the S-D scale values of the 
adjective list by Stiller could be used as the basis for 
developing a screening device for detecting pupils that 
would be considered potential discipline cases. 

Microfilm $2.75; Xerox $5.00. 98 pages. 


THE SOCIAL DESIRABILITY OF TRAIT 
DESCRIPTIVE ADJECTIVES AMONG HIGH 
SCHOOL STUDENTS: A NORMATIVE STUDY. 
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Alfred Stiller, Ed.D. 
The University of Buffalo, 1961 


The social desirability response set has been identified 
as a major reason for the low validity of personality ques- 
tionnaires. Most of the previous work on this variable has 
investigated its relationships with existing personality 
inventories (e.g., MMPI and EPPS) in the attempt to reduce 
or control its effects. 

Cowen and his associates at the University of Rochester 
have stressed the need for further understanding of the 
basic parameters which affect the social desirability vari- 
able and have undertaken a series of studies of various 
groups. High school students constitute an important 
segment of the population not yet investigated. 

This study attempts to establish social desirability 
norms for a high school population along the lines previ- 
ously employed by Cowen. It also investigates the rela- 
tionship of sex, grade, socio-economic status, and intelli- 
gence to social desirability perceptions. 

A list of 114 trait descriptive adjectives was adminis- 
tered to 465 male and female students from the ninth and 
twelfth grade classes of a large, comprehensive high 
school. The list was obtained from a 209 word list for- 
merly employed by Cowen and was refined by empirical 
procedures and through the use of the Thorndike-Lorge 
Word Count to eliminate adjectives which conceivably 
were not comprehensible by ninth grade students. 

Subjects rated these adjectives along a seven point 
scale of social desirability. Means and variances were 
calculated for each adjective for the total group and for 
each of the following sub-groups: ninth grade males, ninth 
grade females, twelfth grade male, twelfth grade females, 
two socio-economic status groups, and two intelligence 
groups. The first four groups were compared to deter- 
mine the effects of sex and grade upon social desirability 
perceptions. The remaining two sets of groups tested 
the variables of socio-economic status and intelligence. 

A Pearson product-moment r was compared for com- 
parison of the ratings of each pair of groups. Fisher’st 
ratio and the F ratio were employed to test difference 
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between means and variances of adjectives for each group. 
Non-parametric analyses of direction of mean response 
and direction of variances were made for each pair of 
groups. The Chi-square test was utilized to determine 
the significance of these directional differences. 

The Warner, Meeker and Eells system of social class 
analysis formed the basis for selection of social class 
groups; occupation and dwelling area were the specific 
variables employed for selection. Intelligence groups were 
selected upon the basis of a Pintner IQ, converted to a 
letter grade. Finite groups, matched for sex and grade, 
representing the opposite extremes of the social class or 
intelligence continuum were selected. 

It was later determined that selection procedures had 
not allowed the social class groups to be matched for in- 
telligence and vice versa. Accordingly, a control study 
was made with two new groups matched for sex and grade, 
and equated for intelligence. 

Relative mean results were consistently close among 
all groups. However, a greater number of significant mean 
differences was discovered for all pairs of groups than 
should have resulted from chance factors alone; the same 
was true for variance. Strong stylistic differences ap- 
peared between sexes and between social class groups. 
Females were found to be more extreme in their ratings 
_ than were males. The high social class group exhibited 
the same tendency toward more extreme ratings than did 
the low social class group and also showed a tendency 
toward lesser variability. 

Grade level was not shown to be a factor in social de- 
sirability perceptions. The same inference was drawn 
concerning the effect of intelligence upon social desira- 
bility, although the data are less clear-cut here. 

Microfilm $2.75; Xerox $6.20. 130 pages. 
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This study was concerned with 1) the development of an 
objective inventory of academic motivation, and 2)a factor 
analysis of the most discriminating inventory items. 
The inventory was based on a bi-polar theory of academic 
achievement motivation. One pole of the theory was de- 
scribed by 1) long-term involvement; 2) competition with 
a maximum standard of excellence; and 3) unique accom- 
plishment. The other pole was described by 1) short- 
term involvement; 2) competition with a minimal standard 
of excellence; and 3) ordinary or common accomplish- 
ment. Two hundred forced choice items were constructed 
on the basis of the theory. A statistically defined sample 
of 171 overachieving and 137 underachieving eleventh grade 
males was selected from nine Michigan high schools. After 
cross-validation, forty-five of these items reliably and 
significantly discriminated between male over- and under- 
achievers in the direction predicted by the theory. 

Twenty-two of these items were factor analyzed, using 





the principle axes solution and the quartimax method of 
rotation. Five significant factors were extracted and 
named as follows: 


Factor I--Chance-taking versus No Chance-taking 
Factor Il--n-Academic Achievement 

Factor II--Intrinsicness versus Extrinsicness 
Factor IV--Speed versus Thoroughness 

Factor V--Situational Involvement 


The study was supported by funds from the U. S. Office 
of Education, under the direction of William W. Farquhar, 
in A Comprehensive Study of the Motivational Factors 
Underlying Achievement of Eleventh Grade High School 
Students, Research Project No. 846 (8458). 
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THE DEVELOPMENT AND VALIDATION 
OF AN F SCALE FOR AN OBJECTIVE 
TEST BATTERY ON MOTIVATION 


(Order No. 61-4989) 


Roger Clay Thweatt, Ph.D. 
Michigan State University, 1961 


This investigation was concerned with the development 
and validation of an F scale for an objective test battery 
of motivation. The study sampled the 4200 administered 
test protocols of Michigan eleventh grade students who 
participated in Farquhar’s motivational project. Instru- 
mentation consisted of the Generalized Situational Choice 
Inventory, the Preferred Job Characteristics Scale, the 
Human Trait Inventory and the Word Rating List. 

Rarity responses (based upon a ten percent or less 
criterion for item selection) were determined separately 
for a validation and cross-validation statistically defined 
total sample of 264 males and 264 females. Items com- 
prising the F scale were based upon commonly selected 
rarity responses between the above samples. Male and 
female F scales consisted of twenty-five and seventy-three 
items, respectively. Male and female F scale reliability 
coefficients of .729 and .746 were obtained by using Hoyt’s 
analysis of variance technique of estimating internal con- 
sistency reliability. 

The critical F score for both sexes was determined by 
plotting respective F distribution curves for misclassified 
and properly classified over- and under-achievers. The 
point of overlap where misclassified under-achievers 
scored as properly classified under-achievers on F items 
was identified as three rarity responses for males and 
six for females after cross validation. 

To obtain evidence of F scale validity three approaches 
were examined for the effect of F on: 1) expectancy of 
response fake; 2) test reliability; and 3) test validity. 

Under-achievers selected significantly more F items 
than over-achievers in both male and female samples. 
Consequently, the rational of high fake expectancy was 
clearly substantiated. 

The respective critical F scores were applied to a 
sample of males and females. Individuals possessing F 
scores as large as or greater than the critical score were 
excluded from the sample. Hoyt’s analysis of variance 
technique for estimating internal consistency was used to 
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obtain a reliability statement of the GSCI discriminating 
items before and after application of the F scale. It was 
hypothesized that further evidence of the effectiveness of 
the F scale could be determined by its ability to remove 
unstable individuals who tend to lower instrument reli- 
ability by erratic test performance. Theoretically, reli- 
ability should increase with exclusion of unreliable 
subjects. However, the effect of homogeneity of test 
performance may operate also to reduce reliability. The 
question was raised as to which has the greater effect on 
reliability: erratic test performance or homogeneity of 
test performance. To test the effects of the above question 
a random sample of subjects equal in magnitude to those 
identified by F as high fake potential were excluded. The 
assumption was made that the internal consistency reli- 
ability coefficient reduced by random selection should be 
greater than the reliability coefficient reduced by F se- 
lection. However, no significant differences between 
reliability coefficients were found. 

The effects on validity between GSCI scores and stand- 
ardized grade point averages before and after application 
of the F scale were determined. Before application of F 
the male and female validity coefficients were .582 and 
.243, respectively. After the use of F the male correlation 
decreased to .501 and the female validity coefficient in- 
creased to .394. No significant differences in correlations 
were Obtained. All correlations, however, were significant 
from zero at the 3% or better level of confidence. 

Linear regression lines were plotted for each sex using 
GSCI scores and standardized grade point averages to 
locate placement of high F score individuals among the 
sample. Eighteen percent of the males and thirty-eight 
percent of the females selecting high numbers of rarity 
items fell one standard error of estimate below and above 


the regression line. Eighty-two percent and forty-one 

percent of the respective males and females fell in the 

lower left quadrant of the plot. This area represented 

location of low achieving, low ability students. 
Conclusions of the study were: 


1. Under-achieving students select significantly more 
F items than over-achieving students. 


Further investigation with the F scale should be 
conducted before employment of the scale in test 
battery interpretation occurs, particularly for males. 


. The F scale represents a measure of social con- 
formity. 


. The F scale possesses the ability to tap an academic 
masculinity-femininity continuum. 


. Re-evaluation of F scale concept and utility in clin- 
ical instruments should be conducted. 
Microfilm $2.75; Xerox $5.60. 112 pages. 
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Background 








The analysis of the theories and experimental evidence 
on hand usage and unilateral tendencies established several 
points. 

1. The neural organization of the human body leads to 
the natural, preferred use of one side of the body in ac- 
tivities requiring the use of only one side. A left sided 
minority of one-quarter of the population is dominated 
by the right sided three-quarter majority. 

2. Preferred sighting with one eye, which is one indi- 
cation of natural sidedness, appears to follow the Mendelian 
pattern of inheritance. Not present in families where both 
parents are right eyed, recessive left eyedness occurs in 
approximately one-fourth of the children in families where 
one parent is left eyed, and in all the children where both 
parents are left eyed. 

3. However, exceptions to the genetic rule may occur 
in one of a pair of identical twins as a result of cell divi- 
sion, or in single births as a result of only one twin of a 
pair surviving the embryonic stage. Exceptions to the 
usual mirror imaging in identical twins may occur in cases 
where only one twin of a second cell division survives the 
embryonic stage. 

4. While practically all of the right eyed majority use 
the right hand exclusively, right hand usage in the left 
sided minority varies according to the conformity value 
which society places oneach activity. Acts with the greatest 
conformity value, such as handwriting, disagree most 
with the natural sidedness. 

5. The left eyed quarter of the population is composed 
of two groups. An estimated ten per cent use the left hand 
in writing as well as in most untrained activities. The 
remaining fifteen per cent write with the right hand but 
usually perform a number of other activities with the left 
hand. A greater incidence of nervous tension is observed 
in the latter group. 


Sample and Procedure 


In studying the relationship of poliomyelitis to crossed 
dominance, students were interviewed at the University of 
Illinois, where education in residence is facilitated for 
persons with severe disabilities. The chi square test was 
applied to data obtained at the interviews. 





Results and Conclusions 


Nearly half (forty-five) of the ninety-eight students, 
who were age six or older at the onset of poliomyelitis, 
sighted with the left eye, in contrast to the left eyed quarter 
of the general population. Thirty-six of the forty-five 
left sighters wrote with the right hand before polio, in 
comparison with the crossed dominant fifteen per cent of 
the general population. 

Crossed dominant persons, in comparison with matched 
dominant persons, were not only more often attacked by 
poliomyelitis, but were more often and more severely 
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paralyzed on the right side, presumably the side not in- 
tended by nature to be used by these, the crossed domi- 
nants, in one sided activities. 

The favored explanation is the one which suggests that 
crossed dominant persons in some way are more suscep- 
tible to the virus of poliomyelitis. 

One of two or possibly a combination of two mechanisms 
could be operating. First, crossed dominant children, with 
an inexhaustible source of nervous energy, may play and 
work harder and longer than other children, resulting in a 
maximum degree of fatigue which in turn increases sus- 
ceptibility to the virus. Fatigue is an acknowledged pre- 
disposing factor. Second, the nervous tension, itself, may 
create a stress within the neural system, thus increasing 
susceptibility to the virus. 

In addition to further research on poliomyelitis, re- 
search was suggested on the subject of crossed dominance 
in relation to other physical ills already known to be re- 
lated to nervous tension. 
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EDUCATION, RELIGION 


PRINCIPLES FOR EVALUATING THE 
COVENANT LIFE CURRICULUM OF THE 
BOARD OF CHRISTIAN EDUCATION, 
PRESBYTERIAN CHURCH IN THE 
UNITED STATES. 


(Order No. 61-6258) 


Richard Krause Gladden, Ed.D. 
University of Virginia, 1961 


The Problem 


The problem for this study was to develop a set of 
principles of evaluation consistent with the foundations 
underlying the Covenant Life Curriculum now being pre- 
pared by the Board of Christian Education, Presbyterian 
Church, U.S. 





Definition of the term “principles of evaluation” 





The term “principles of evaluation” as used in this 
study means the systematic setting forth of the conditions 
and circumstances necessary to an effective program of 
evaluation within the Covenant Life Curriculum. 


Procedure 





The curriculum papers recently prepared by the Pres- 
byterian Board of Christian Education were analyzed to 
determine the foundations and principles underlying the 
new curriculum. Then the place and methods of evaluation 
throughout the history of Christian education were traced 
to gain insight into the evaluation programs and procedures 
which have been used by the church in the past. The his- 
torical survey concluded with a survey of recent trends in 
Christian education curriculum evaluation. From this 
information a number of principles for evaluation have 
been derived. 





It should be understood that an initial compilation, such 
as this one, setting forth the principles for evaluation in 
the Covenant Life Curriculum must, perforce, be the de- 
lineation of a point of departure for such compilations. 
Fuller statements will be needed as broader insight is 
gained from additional experience and investigation into 
the discipline of evaluating Christian education. 


Summary of the principles of evaluation derived in 


the study 


1) Educational evaluation is primarily the responsibility 
of each local church, and it is the related responsi- 
bility of the Board of Christian Education to provide 
suggested designs and materials for this work. 





2) To evaluate its Christian education program each 
local church must set its educational goals (or prox- 
imate objectives) in light of the comprehensive ob- 
jective for Christian education. 


3) The motive for evaluation in the church must be the 
same grace (or love) which undergirds the Christian 
revelation and the total process of Christian edu- 
cation. 


4) The design for evaluation suggested by the Board of 
Christian Education must be multi-directional, i.e. 
adaptable for use in all sizes and types of churches 
in the General Assembly, and for use at all levels of 
educational responsibility in the denomination. 


5) Evaluation programs for Christian education must be 
designed to be administered by the adult laity of the 
church. 


6) Educational evaluation in the Covenant Life Curric- 
ulum must not superimpose arbitrary criteria upon 
leaders and learners or upon curriculum materials, 
plans, or processes, forcing any of these to conform 
to artificial standards set outside the local situations. 


7) Participant opinions, expressed through opportunities 
for systematic appraisal of the curricula, are valid 
data for educational evaluation in the church. 


8) The most fruitful type of educational measurement 
for evaluation in the church is that which compares 
the individual (or other congregational unit) with 
himself (or itself). 


9) Curriculum evaluation in the Covenant Life Curric- 
ulum must be a continuing process for the purpose of 
reviewing and improving the total educational pro- 
gram. 


10) “Action research” is currently the best design for 
evaluation which can meet the qualifications placed 
on this work by the foundations and principles under- 
lying the Covenant Life Curriculum. 
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EDUCATION, TEACHER TRAINING 


A JOB ANALYSIS OF WOMEN PHYSICAL 
EDUCATION TEACHERS IN SELECTED 
SENIOR HIGH SCHOOLS IN MISSOURI WITH 
IMPLICATIONS FOR TEACHER EDUCATION 


(Order No. 61-6502) 


Jessie Bernadine Jutten, P.E.D. 
Indiana University, 1961 


Chairman: Dr. Karl W. Bookwalter 


The main purpose of the study was to provide a basis 
for teacher education curriculum evaluation through iden- 
tification of duties performed by women physical educa- 
tion teachers in senior high schools. 

A check list administered during personal interviews 
was used to collect the data. The check list included: in- 
formation concerning the teachers and the teaching situa- 
tions; general duties of teachers; and activities included 
in the physical education program for girls. 

Data pertaining to the teachers and the teaching situa- 
tions were presented for the purpose of providing back- 
ground information. The general duties of teachers con- 
sisted of 95 duties classified under the following headings: 
“instructional,” “school and class management,” “co- 
curricular,” “miscellaneous,” “relationships with school 
personnel,” “professional,” and “relationships with the 
community.” The activities in the girls’ physical educa- 
tion program included “special physical education” subdi- 
vided into: “adaptive,” “corrective,” and “co-educational”: 
and “regular required physical education” classified under: 
“recreational activities,” “dance,” “individual and dual 
sports,” “team sports,” and “gymnastics.” A rating scale 
was used in checking frequency, importance, and difficulty 
of both duties and activities. Duties and activities that 
received high ratings in importance but were not per- 
formed were checked as to the reason for non-performance. 
Duties and activities that receiveda high rating in difficulty 
were checked as to the reason for difficulty. 

A proportional, stratified, random sample of 100 senior 
high schools in Missouri having women physical education 
teachers was selected and one teacher from each of the 
schools was interviewed by the investigator. Slightly less 
than one-third of the senior high schools in Missouri had 
women teaching girls’ physical education classes. 

All but one of the 95 duties appearing on the check list 
were performed by some or all of the 100 teachers. The 
one duty not performed was ‘participation in school camp- 
ing.” Approximately 60 per cent of the duties were per- 
formed by two-thirds or more of the teachers. Thirty 
duties were, according to modal score, performed daily. 

The top five duties rated of extreme importance and 
ranked in order of difficulty were: “study students to de- 
termine their needs and interests,” “interpret desirable 
attitudes and appreciations,” “counsel students,” “correct 
faulty performance,” and “promote good behavior patterns. ” 
“Grading” ranked highest of the duties difficult because of 
“the nature of the duty”; and “counseling students” ranked 
highest of the duties difficult because of “lack of sufficient 
training.” 

“Special physical education” was practically non- 
existant in the schools participating in the study. The 
“regular physical education program” in two-thirds of the 





schools consisted of “conditioning exercises,” “stunts and 
tumbling,” “posture,” “volleyball,” “basketball,” “soft- 
ball,” “badminton,” “folk dance,” “relays,” and “table 
tennis.” The reason given most often for non-performance 
of activities rated high in importance was “lack of facili- 
ties.” “Soccer,” “basketball,” and “tennis” ranked highest 
of the activities difficult because of “the nature of the ac- 
tivity”; and “modern dance” ranked highest of the activities 
difficult because of “lack of sufficient training.” 

The following recommendations were made to persons 
in charge of the professional preparation of women phys- 
ical education teachers: special attention should be given 
to developing competencies which will enable prospective 
teachers to perform efficiently those duties which were 
judged to be of extreme importance and of highest diffi- 
culty; increased efforts should be made in regard to re- 
cruitment of teachers; visitation should be made to grad- 
uates teaching within a reasonable distance; and leadership 
should be assumed in the promotion of in-service pro- 
grams. A recommendation was made that citizens in 
the local communities, high school administrators and 
teachers, boards of education, and state department of- 
ficials work together to improve the physical education 
teaching situations and the physical education programs 
in the senior high schools of Missouri. 
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OBSERVATION BY CLOSED CIRCUIT 
TELEVISION, KINESCOPE, AND 
CLASSROOM VISITATION IN AN 

INTRODUCTORY EDUCATION COURSE. 


(Order No. 61-5860) 


Daniel Christopher Neale, Ph.D. 
University of Minnesota, 1961 


Supervisor: Robert J. Keller 


The purposes of the study were: (1) to investigate 
experimentally the effectiveness of classroom observation 
in the pre-service preparation of teachers, (2) to compare 
the effectiveness of observations made in person with those 
made by television and by kinescope recording, and (3) to 
study the effects of size of viewing group upon the effec- 
tiveness of television and kinescope observations. 

Subjects were college juniors in two classes of the 
introductory course in secondary education at the Univer- 
sity of Minnesota. The course content is primarily the 
psychology of learning and adolescent development and is 
administered in three parts: (1) a lecture section, where 
all students meet three times per week for lectures, films, 
and closed circuit television observation; (2) laboratory 
sections, where groups of about 35 students meet twice a 
week with an experienced lab school teacher for discus- 
sions and further observation; and (3) a youth activity 
project, in which students work independently in various 
community agencies. Samples of 258 students in Fall, 
1960 and 114 students in Winter, 1961 classes of the course 
were treated in independent replications of the same basic 
experiment. 

Two sets of treatments were derived from the normal 
course procedures. One set, administered through the 
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laboratory sections, was used to compare a program of 
classroom visitation with a control treatment which re- 
placed observations with case studies, sociograms, and 
discussions of personal experiences. The second set, 
administered through the lecture section, was used to 
compare various methods of observation and a control 
lecture. Lecture hour observation methods included direct 
visitation, closed-circuit television, and kinescopes. In 
the Fall the television and kinescope groups were subdi- 
vided into large and small viewing groups to test the ad- 
ditional factor of viewing group size. All observation 
groups in the lecture section observed the same six dem- 
onstrations, and course instructors were rotated among 
treatments in an effort to balance instructor effects. 

The two sets of treatments were arranged factorially 
in a randomized block design. In the Fall experiment a 
2x6x2 arrangement was repeated twice and in the Winter 
a single 2x4x2 arrangement was used. On the basis of out- 
comes claimed for classroom observation by teacher edu- 
cators a number of measuring instruments were selected 
to test the relative effectiveness of experimental and con- 
trol treatments. The instruments were: (1) the regular 
objective course examinations; (2) the Minnesota Teacher 
Attitude Inventory; (3) the Bowers Teacher Opinion In- 
ventory, a measure of attitude toward the teaching profes- 
sion; and (4) rating scales designed to measure student 
evaluations of the whole course, the laboratory sections, 
and the special lecture treatments. 

When appropriate analysis of variance and covariance 
techniques were applied, no pattern of significant differ- 
ences related to experimental treatments was observed on 
the course examinations, MTAI, BTOI, student ratings of 
the course as a whole or student ratings of the laboratory 
sections. However, on student ratings of the special lec- 
ture hour experience significant differences were found in 
a pattern which indicated that: (1) lecture hour observers 
rated their experience significantly higher than did stu- 
dents receiving the control lecture, (2) those who observed 
in person rated their experience significantly higher than 
did those who observed by television and kinescope, and 
(3) those who observed by television rated their experience 
significantly higher than did those who observed by kine- 
scope. The third pattern was significant only in the Fall 
experiment and therefore was not as strongly substantiated 
as the first and second. No evidence was found that size 
of viewing group was a significant factor in student ratings 
of observation experience. 
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AN ANALYSIS AND EVALUATION OF 
INDUSTRIAL ARTS TEACHER EDUCATION 
PROGRAMS AND TEACHER PERSONNEL 

NEEDS IN SOUTH CAROLINA 


(Order No. 61-4669) 
Alfred Franklin Newton, Ed.D. 
The University of Tennessee, 1961 


Major Professor: Elbert C. Henson 


Problem. The problem of this study was to evaluate 
the industrial arts teacher education programs in South 











Carolina colleges in terms of the industrial arts teacher 
personnel needs of public high schools in the state and the 
criteria accepted by the American Council on Industrial 
Arts Teacher Education. 


Limitations. While there were numerous closely re- 
lated areas which might have been included in a study of 
this nature, attention was focused only on two major ques- 
tions: What are the personnel needs for industrial arts 
programs in South Carolina high schools? How effective 
are the industrial arts teacher education programs in 
Clemson College and South Carolina State College as com- 
pared with the standards developed by the American Coun- 
cil on Industrial Arts Teacher Education? 





Procedures. The questionnaire technique was employed 
to obtain information pertaining to the personnel needs for 
industrial arts programs in the public schools of South 
Carolina. Two questionnaires were composed; one was 
designed for principals of public high schools in the state 
and the other was designed for persons actively engaged in 
teaching industrial arts courses in those schools. These 
questionnaires were mailed in a packet addressed to the 
principal of each high school. 

Arrangements were made, through correspondence and 
by interview with the administrators of industrial arts 
teacher education programs, to evaluate these programs. 
The standards and criteria were reviewed and accepted by 
each administrator, and plans were made to administer an 
evaluative instrument by which the standards could be 
applied. Four members of the Clemson College faculty 
who had industrial arts teaching responsibilities rated the 
effectiveness of the industrial arts teacher education pro- 
gram at Clemson by completing the evaluative instrument. 
The four ratings were compared and a composite rating 
was established which represented the collective judgment 
of all raters. 

Nine members of the South Carolina State College 
faculty rated the industrial arts teacher education pro- 
gram in that institution. Again, the ratings were com- 
pared and a composite rating of the collective thinking of 
the nine raters was used. 





Findings. Some of the major findings pertaining to the 
industrial arts teacher personnel needs in South Carolina 
public high schools included: 

1. Sixty per cent of the high schools did not provide 
industrial arts courses because the schools were too small 
or qualified industrial arts teachers could not be obtained. 

2. One out of every five high schools in the state had 
industrial arts facilities which were not being used. Most 
of these schools indicated that the facilities would be used 
if qualified teachers were available. 

3. Slightly more than 71 per cent of the industrial arts 
teachers who returned questionnaires had graduated with 
majors in Industrial Education at Clemson College or South 
Carolina State College. 

4. Courses in woodworking, drawing, and general shop 
were taught most frequently in the high school industrial 
arts programs. Woodworking appeared to be over- 
emphasized, while courses in basic electricity, plastics, 
ceramics, general metals, machine shop, automotive me- 
chanics, textiles, and graphic arts seemed to be under- 
emphasized. 

Major areas of adequacy and inadequacy in the industrial 
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arts teacher education programs in South Carolina colleges 
were identified and discussed. The areas identified as 
being adequate in the Clemson College program were the 
faculty, curriculum, and facilities and laboratories. The 
areas of organization and administration, student person- 
nel, and student teaching were identified as being inade- 
quate. 

The evaluation of the industrial arts teacher education 
program at South Carolina State College revealed five 
major areas of adequacy — organization and administra- 
tion, student personnel, faculty, curriculum, and student 
teaching. The area of facilities and laboratories was iden- 
tified as being inadequate. 

Microfilm $2.75; Xerox $9.25. 205 pages. 


AN ANALYSIS OF THE IN-SERVICE 
TRAINING NEEDS AND PARTICIPATION 
IN IN-SERVICE TRAINING PROGRAMS BY 
TEACHERS OF AGRICULTURAL 
SCHOOLS OF THE PHILIPPINES 


(Order No. 61-4983) 


Bruno M. Santos, Ed.D. 
Michigan State University, 1961 


Purpose. To determine the in-service training needs, 
and the scope and participation by teachers of agricultural 
schools of the Philippines in in-service training programs. 


Method. Data were obtained by means of questionnaires 
sent to teachers of 25 and administrators of 32 agricultural 
schools, and 7 teacher-training institutions. 


Findings and interpretations. Out of 27 items of need 
listed in the questionnaires the teachers rated 20 as crit- 
ical with scale points of 3.0 or higher on a five-point scale. 
The range of needs was 15 to 24. Language teachers ex- 
pressed the most and social science teachers the least 
number of needs. Grouped into areas and priority the 
needs were (1) research and experiments, (2) subject 
matter content, (3) methods, (4) co-curricular activities, 
(5) general education, and (6) administration and super- 
vision. All areas were given scale points higher than 3.0, 
the midpoint on the scale. 

Administrators and teachers were agreed as to the 
latter’s need for in-service training. However, they dis- 
agreed on the priority of these needs. 

The administrators expressed the need for in-service 
training in all the items listed in the questionnaires. The 
areas of needs were: administration, supervision, curric- 
ulum, guidance, and public relations. 

Workshops, conferences, and demonstrations were the 
techniques commonly used in in-service programs. 

Less than 3 teachers per school participated in one or 
more in-service training programs each year. Among the 
respondent teachers only two attended per year per school. 

The participation by teachers and administrators in 
in-service programs was directly related to years of 
tenure up to 15 and 20 years, respectively, and inversely 
related thereafter. The number of in-service programs 
conducted by administrators was directly related to their 
participation in regional and national in-service training 
activities. 








Limited opportunity, lack of funds, subject not in in- 
terest field, and family responsibilities were the important 
reasons why teachers had limited participation in in- 
service training activities. “Too busy with administrative 
duties” was the most important reason which limited the 
number of local in-service programs conducted by ad- 
ministrators. 

In-service programs held in the past were judged as 
generally effective but inadequate and limited in scope. 

Teacher-training institutions expressed willingness to 
cooperate with and assist the Bureau of Public Schools in 
providing in-service training activities for teachers. 

Time, finance, and certain regulations appear to be 
the major sources of impediments limiting the number and 
frequency of in-service training activities provided and 
the participation by teachers in these programs. 
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A SURVEY OF THE ATTITUDES OF 2594 
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TOWARD THEIR LEARNING 
EXPERIENCES IN MUSIC 


(Order No. 61-5897) 


Oliver Henry Broquist, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Dr. Robert G. Petzold 


I. Purpose of the Study. 


Dissatisfaction with the achievement of the stated goals 
of music education, and failure of the music program to 
build desirable attitudes toward music in large numbers of 
children in the public elementary schools, led the writer 
to search for causes in the curriculum and methods em- 
ployed. It was conjectured that certain elements might be 
the causes of observed poor attitudes. If these could be 
identified, appropriate changes might be made which would 
result in better attainment of the desired objectives. An- 
swers to these questions were sought: 





1. What are pupil attitudes toward elementary music 
classes in general, and toward the specific activities 
they experience, in particular? 

. Are there any significant differences between the 
attitudes of the grade-sex groups? 


. Does the manner of administration of the music 
program, i.e., taught by specialist or taught by 
classroom teacher with supervision, have any effect 
on attitudes? 


. What implications do the answers to these questions 
have for modifying practice? 


Il. Procedures. 





Twenty grade schools in southern Wisconsin were ran- 
domly chosen for the survey. The reactions of pupils in 
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grades two through six, toward all the music activities they 
had experienced were personally collected by the writer, 
using Music Activity Preference Inventories and Pupil 
Check Sheets developed for the purpose. The data gathered 
were tabulated by electronic computers, and yielded mean 
scores designated “Music Attitude Quotients,” (MAQs), 

for (a) the total program, (b) categories of activity, and 
(c) each specific activity. Statistical significance of the 
differences between the MAQs of the various grade-sex 
groups were determined by critical ratio and the Chi- 
Square Test. 


I. Results. 


1. MAQs for the total program ranged from “highly 
favorable” to “neutral,” as grade level increased. Girls’ 
MAQs were significantly higher than the boys’ in every 
grade, except the second. A statistically significant drop 
in attitude from third to sixth grade, as determined by re- 
actions to forty-two common items on the inventories, 
illustrates conclusively that for the population studied, 
favorability of attitude toward music decreased with in- 
crease in grade. 

2. “Playing” (instrumental) activities as a category 
were universally rated highest by all grade-sex groups in 
all schools. 

3. “Music reading” activities as a category were con- 
sistently rated lowest by all grade-sex groups in all 
schools. Additionally, almost all other activities related 
to music reading, such as “Singing with syllables, numbers 
or letter-names,” were likewise rated low. 

4. Specific activities rated high were “Accompanied 
Singing,” “Listening to records,” and “Preparing for pro- 


grams.” Those rated lowest, besides those mentioned 
above, were “Singing alone,” and “Unaccompanied singing.” 
9. The type of administration of the music program, 
i.e., specialist-taught or taught by supervised classroom 
teachers, had no appreciable effect on the attitudes of the 


pupils. 


IV. Conclusions. 





1. The music program apparently has more appeal for 
the girls than for the boys, a fact which becomes more 
apparent in the upper grades, though favorable disposition 
of both sexes toward music classes diminishes. 

2. Favorable attitudes toward ‘ Playing” activities sug- 
gests greater use of these experiences than has been the 
practice. 

3. The universal distaste for activities related to vocal 
music reading implies the use of a different approach. The 
popularity of instrumental activity suggests that this method 
of teaching music reading would be more acceptable to the 
pupils. 

4. Those activities which are highly rated should be 
used to enhance those which are less appealing. Activities 
universally rated low ought to be subjected to severe scru- 
tiny to determine whether they are worthwhile enough to 
be preserved in the face of strong pupil opposition. 

9. Sensitivity to the needs and attitudes of the pupils 
is essential so that the curriculum and methods employed 
may be planned in such a manner that desired attitudes 
toward music may be built and maintained, resulting in 
more satisfactory achievement of the objectives of music 
education. Microfilm $3.90; Xerox $13.75. 304 pages. 
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The purpose of this study was to contribute to the im- 
provement of instruction in the schools through an investi- 
gation of the manner in which learning theory and method 
might be successfully integrated in the teaching of wood- 
wind instruments: clarinet, saxophone, flute, oboe, and 
bassoon. 

In the first part of the study, learning theory as it may 
be applied to woodwind teaching was reviewed. Three 
major theories of learning were briefly considered as 
background to a better understanding of the manner in which 
learning takes place: (1) the conditioned response theory, 
developed and applied by Guthrie; (2) the “trial and error,” 
or “effect” theory of Thorndike; (3) the Gestalt or ‘in- 
sight” theory which has had applications described by 
Lewin, Hartman, and others. Three types of musical learn- 
ing were identified in relation to those theories of learning: 
(1) conditionings which determine the value judgments and 
the emotional atmospheres of the learning environment, 

(2) stimulus-response patterns of skill development based 
upon interest and motivation, (3) cognitive learnings con- 
tingent upon insights which relate many subskills into a 
meaningful whole. 

Within the three general theoretical frameworks con- 
cerning the manner in which learning takes place, which 
are listed above, several derived principles, or conditions 
necessary for effective learning, were cited which are 
substantiated by a considerable body of experimental 
evidence. There are as follows: (1) maturity and an 
appropriate pattern of abilities, (2) teacher-guidance of 
learning activities, (3) practice, (4) knowledge of progress, 
(5) transfer, (6) motivation, (7) freedom from emotional 
disturbance. Certain findings pertinent to these conditions 
for effective learning were viewed as they were related 
to woodwind teaching. These were established as criteria 
for the validation of teaching methods illustrated in the 
second part of the study. 

An analysis of musical performance within a framework 
of objective psychological principles followed as funda- 
mental to the discussion of that which must be taught if the 
woodwind pupil is to achieve playing competency. 

In the second part of the study instructional procedures 
based upon these principles were described. The learning 
activities of the pupil were organized upon three develop- 
mental levels — beginning, intermediate, advanced — and 
the method of acquiring musical and technical skills and 
concepts in logical relationship of the conditions for effec- 
tive learning was delineated. 

Learning to play a woodwind instrument was seen as a 
developmental process and the sequence of learning ac- 
tivities as being adapted to the maturity level and particular 
pattern of abilities of the individual pupil. It was demon- 
strated that although each student may be somewhat handi- 
capped ultimately by his own physiological and musical 
limitations in pitch perception, tonal sensitivity, rhythmic 
response, and motor skill potentiality, nevertheless, a 
musical environment coupled with effective teaching 
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procedures which limit the formation of bad habits and 
interferences of an emotional nature will enable the atten- 
tive and ambitious pupil to reach a minimum level of com- 
petence in each of the stages of instruction. 

The explanation of successful woodwind teaching im- 
plies more, therefore, than a knowledge of the actual 
techniques of manipulating an instrument. Evidence was 
presented in this study to support the conclusion that all 
learning is dependent upon certain principles or conditions 
under which learning may proceed efficiently. It was also 
indicated that the woodwind teacher must understand the 
skills involved in playing each instrument correctly so that 
his guidance of the learning activities of his pupils may be 
based upon valid musical principles. Furthermore, he 
must present these techniques of playing in an environment 
conducive to most efficient learning. 

Microfilm $2.75; Xerox $9.00. 199 pages. 
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It is the specific purpose of this study to compare and 
evaluate the learning achievements of second and fifth 
grade pupils to ascertain whether there is a significant 
difference when they study selected units of science and 
arithmetic through the use of colored as opposed to black 
and white text instructional materials. 

Color is employed in educational materials in many 
different ways. This study concerns itself with two char- 
acteristics of color usage: (1) color for “realism” in the 
study of science and (2) color for “attention-getting” in 
the study of arithmetic. 

The method of investigation was a controlled experi- 
ment of a rotating nature conducted at the second and fifth 
grade levels. Six instructional units were employed so that 
each pupil studied three units in black and white and three 
units in color in each of the subject areas being investi- 
gated, arithmetic and science. 

Objective tests were administered at the end of each 
instructional unit to measure learning achievement. Asub- 
jective questionnaire was administered at the close of the 
experimental program to enable some investigation to be 
made of teacher and pupil reactions to the role of color in 
learning achievement. 

This experiment was conducted in such a manner that 
the instructional materials being tested fit the needs of 
the curriculum sequence normally taught by the teachers 
involved and the entire experimental program was unobtru- 
sively incorporated into the normal classroom routine. 

Eighty-seven pupils and four teachers participated in 
this experiment which was conducted at the McFarland 
Grade School, McFarland, Wisconsin. 

The data collected was submitted to an analysis of 
variance which permitted investigation of the following 





sources of variance: teacher, between individuals “within 
teachers,” unit, color, teacher x unit, teacher x color, 
individual x unit, and individual x color. 

Does color influence the efficiency with which a learner 
acquires information? When efficiency is measured by the 
acquisition of learning, this study shows that second and 
fifth grade students did not realize statistically significant 
gains when using the colored as opposed to the black and 
white instructional materials in science. The second grade 
pupils also showed no statistically significant gains when 
using the colored as opposed to the black and white instruc- 
tional materials in arithmetic. 

There was a statistically significant advantage at the 
-01 level of confidence in favor of the colored as opposed 
to the black and white instructional materials in fifth grade 
arithmetic. (The use of color here involved large blocks 
of color with the important arithmetic facts being over- 
printed on these blocks, and color to focus attention on 
succeeding steps of long division.) 

The subjective opinions held by both teachers and pupils 
reflecting a superior advantage when being able to use 
colored instructional materials was supported only in the 
case of fifth grade arithmetic. 

Teachers participating on textbook selection commit- 
tees are concerned with the selection of the “best” avail- 
able instructional materials. Sometimes budgetary limita- 
tions make what appears to be desired unfeasible. The 
production cost of colored instructional materials is nearly 
eight times the cost of producing black and white materials. 

The selection of less expensive instructional materials, 
those in black and white, does not appear to yield inferior 
acquisition of learning in three of the four areas investi- 
gated in this study. 

Microfilm $2.75; Xerox $9.25. 201 pages. 
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School systems which encourage staff participation in 
curriculum planning activities often find that some means 
of coordinating these activities is needed. One method of 
providing this coordination is the organization of a system- 
wide curriculum planning council consisting of representa- 
tives of the various segments of the school community. 

To serve as a guide, a curriculum planning council 
normally prepares a statement of functions which defines 
its responsibilities or purposes. A review of the literature 
indicates that statements of functions have passed from 
one council to another with slight modification. There is 
little evidence that councils perform or are able to per- 
form the functions they have adopted. 

Since 1955, two school systems in Western New York 
have established system-wide curriculum planning coun- 
cils. Each council prepared a statement of functions which 
described, in behavioral terms, the activities they expected 
to perform. The purpose of this study was to determine if 
the statements of functions prepared by these councils were 
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descriptive of the actual activities they had performed 
during their years of operation. 

Because the actions and activities of the two councils 
had to be studied since they began operating, the case 
study method was selected. The minutes of each meeting 
of the two curriculum planning councils were selected as 
the best available and most reliable source of the data 
needed for this study. Other documents such as the state- 
ments of policies and procedures, committee reports, 
curriculum bulletins, handbooks and notices were con- 
sulted to verify many of the actions and activities re- 
corded in the minutes of the meetings. The analysis of 
the minutes of the meetings was made to identify the fol- 
lowing: 


1. Stated functions which had been performed 

2. Stated functions which had not been performed 
3. Unstated functions which had been performed 
4 


. Similarities and differences in the stated and un- 
stated functions performed by the two curriculum 
planning councils. 


As a result of an analysis of the findings, the conclusion 
was drawn that the statements of functions prepared by the 
two curriculum planning councils in this study were not 
descriptive of the actual activities the councils had per- 
formed during their years of operation. 

One council performed four of six stated functions 
versus five unstated functions. Of the four stated functions 
which were performed, two were performed during the 
first two years but not during the last three years. The 
other council performed six of fifteen stated functions 
versus four unstated functions. Of the stated functions 
which were performed, one was performed during the first 
year only, one was performed once and one appeared to 
belong in the statement of policies and procedures rather 
than the statement of functions. 

The unstated functions appear to have been performed 
more often than the stated functions since the actions and 
activities related to the unstated functions were reported 
many more times than those related to the stated functions. 

Although the two curriculum planning councils used in 
this study are located in very different settings, the data 
seemed to indicate that they had very similar experiences 
and performed the same functions. 

Observations drawn from the study indicate that a major 
portion of the time spent by the councils was devoted to 
administering and supervising curriculum planning. When 
a council becomes involved in the planning process per. 
se., it has a tendency to neglect its primary responsibili- 
ties as outlined in their statement of functions. 

Other conclusions related to specific functions as well 
as implications for further study are presented in the con- 
clusion of this study. 

One obvious area for further study should concern itself 
with an identification of those curriculum planning council 
functions which result in improvement of teaching-learning 
situations. Microfilm $2.85; Xerox $9.90. 219 pages. 
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The purpose of this study was to add to our knowledge 
concerning differences and similarities in professional — 
characteristics between elementary school teachers from 
an Intensive Teacher Training Program (ITTP) and from 
a bachelor’s degree program in elementary education. 

These two distinct professional programs are offered 
by the State University of New York College of Education 
at Buffalo. The bachelor’s degree program for high school 
graduates is the recommended curriculum for the prepa- 
ration of elementary school teachers. The ITTP is an 
emergency teacher education program inaugurated in 1948 
to decrease the shortage of qualified teachers in New York. 
It is open to college graduates who had not completed a 
specialization in elementary education. After one summer 
session workshop they receive provisional certification 
and begin full-time teaching the following September. 

The New York State Education Department has pub- 
lished an evaluation report of the ITTP. One of the con- 
clusions was that the ITTP is justifying itself as an emer- 
gency measure, but that the quality of teaching of special 
trainees, at least in their first year, was in general below 
that which should normally be expected of beginning 
teachers. However, no significant differences were re- 
ported between the ITTP group and four year graduates. 

A null hypothesis was advanced that there are no sig- 
nificant differences in professional characteristics be- 
tween elementary school teachers from an ITTP and from 
a bachelor’s degree program in elementary education. 

The Minnesota Teacher Attitude Inventory (MTAI) and 
the Professional Characteristics Check List (PCCL) were 
used to measure professional characteristics. The MTAI 
has 150 attitude statements to which teachers respond on 
a five point scale. It provides a measure of how well the 
teacher will get along with pupils and indirectly how well 
he is satisfied with teaching. 

The PCCL is a modification of Rosner’s Check List of 
Professional Teacher Behavior. The 73 items in the PCCL 
are a part of a tentative operational definition of profes- 
sionalism in education. The PCCL identifies some of the 
unique services of teachers and emphasizes those practices 
which differentiate professional from unprofessional per- 
sonnel. At the time of this study neither Check List had 
been validated against criteria of teacher effectiveness. 
The PCCL has a four point scale that principals used to 
judge the extent to which the characteristics described by 
the items were present or absent in the teacher’s profes- 
sional behavior. 

The sample included 118 elementary school teachers 
from Niagara Falls who had studied at the College of Edu- 
cation at Buffalo. Fifty-nine teachers from the bachelor’s 
degree program had completed an average of more than 
seven years of teaching and fifty-nine teachers from the 
ITTP had completed an average of four years of teaching. 

The findings are based on a 98.3 per cent return of the 
MTAI and a 100 per cent return of the PCCL. Teachers 
from the bachelor’s degree group had an average MTAI 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 84% inches; the number of pages in the manuscript. Pi 





ease order copies by number. 





EDUCATION 1921 





score of 26.46 and teachers from the ITTP had an average 
MTAI score of 31.10. The “t” of .84 was not significant. 
Teachers from the bachelor’s degree group had an average 
PCCL score of 1.998 and teachers from the ITTP had an 
average PCCL score of 1.988. The “t” of .12 was not sig- 
nificant. Both average scores were slightly higher for the 
ITTP group than the bachelor’s degree group. 

Scores on 66 items on the PCCL showed no significant 
differences between these two groups. Scores on the re- 
maining seven items were significantly different at the 
.05 level. Scores on three items were higher for the bach- 
elor’s degree group and scores on four items were higher 
for the ITTP group. 

In general, these findings support a conclusion that the 
null hypothesis is still tenable. 

Microfilm $2.75; Xerox $8.20. 177 pages. 
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The study of the status of reading instruction in Wis- 
consin public secondary schools in 1955 and 1960, with 
special reference to teachers of English, in respect to the 
nature of (1) the need, responsibility, and preparation for 
teaching and (2) the program of reading instruction pro- 
vides basis for this investigation. 

To view the field aspect of reading instruction, to study 
whether the recommendations found in educational litera- 
ture were in reality being implemented, the principals of 
Wisconsin’s secondary schools were contacted. To get 
closer to the practical field aspect, English teachers were 
asked to identify instructional practices in reading, their 
personal preparation to teach reading, and recommenda- 
tions for continued, improved instruction. Since a high 
percentage of Wisconsin teachers who reported received 
their preparation in Wisconsin colleges and universities, 
the nature of the teacher preparation programs in the area 
of secondary school reading was sought from English 
methods instructors. 

That reading is an instructional problem in Wisconsin 
secondary schools is recognized almost unanimously by 
the principals, and by English teachers and college English 
methods instructors. The responsibility of English teachers 
for reading instruction has wide acceptance while the 
all school responsibility has been veritably ignored. 

At the teacher preparation level opinion and practice 
have not kept pace. College English methods personnel 
suggest the need for secondary school reading instruction, 
place responsibility for this instruction in part on the 
English teachers, but offer limited pre-teaching prepara- 
tion. Colleges and universities require little if anything 
in the area of reading techniques. Although universities 
in Wisconsin offered courses solely devoted to reading 
techniques, most colleges do not. With few exceptions 





the only course in which some attention to reading tech- 
niques was given was English methods. 

The majority of English teachers reported having no 
course work of any kind in reading techniques. Approxi- 
mately two-thirds of those who did have undergraduate 
work received it in English methods courses. Few English 
teachers had graduate course work in reading techniques. 
In-service training, consultant services, clinic experience, 
and attendance at workshops and institutes were listed by 
a few teachers as post-graduate preparation. Methods 
instructors and English teachers alike judged undergrad- 
uate preparation to be inadequate. Understandably, English 
teachers give limited attention to reading instruction. 

Wisconsin principals indicated that adequate teacher 
preparation in reading techniques is the key to their hoped 
for minimum reading programs. Although important, the 
need for additional class time, space, and materials seemed 
secondary. 

The concept of reading as an instructional task of all 
grades was expressed by almost one-half of Wisconsin’s 
principals. Lesser support for programs including grades 
9 and 10 and grade 9 only was reported. 

The majority of secondary schools reported no plan for 
reading instruction. A few scattered examples of develop- 
mental reading programs were reported in 1960 but were 
totally lacking in 1955. Much of the reading instruction 
reported in Wisconsin takes place in special classes. 
Highly developed special programs including reading 
clinics and centers exist almost exclusively in the large 
schools. 

Considerable discrepancy exists between the intellectual 
awareness and actual practice reported in this study. In- 
stead of developmental programs, limited special or re- 
medial classes are usually existent. Instead of adequate 
time devoted by English methods instructors to reading 
instruction, limited class time is reported. Instead of 
competency in reading instruction, English teachers report 
inadequacy. The difference between awareness and prac- 
tice may account for the feeling of inadequacy and the 
heightened feeling of need which surrounds secondary 
school reading instruction in Wisconsin, a situation showing 
no significant change between 1955 and 1960. 

Microfilm $2.95; Xerox $10.35. 226 pages. 
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This is a descriptive study of the actual teaching be- 
haviors of 380 medical instructors, observed during the 
course of regularly scheduled teaching sessions. Eleven 
faculty members of the University of Buffalo Schools of 
Medicine and Education were extensively trained in the 
use of the Medical Instruction Observation Record — the 
instrument developed to serve as an aid in the objective 
recording of descriptive data. With this instrument, teach- 
ing is seen in terms of seven separate dimensions, re- 
ferred to as: 
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. Attitude to Difference 
. Senstivity to Physical Setting 
. Attitude to Students 
. Use of Instructional Materials 
. Reaction to Students’ Needs 

6. Use of Teaching Methods 

7. Use of Challenge 


Each is a continuum, designed as a 20 point scale with 
sample behavioral descriptions provided at four equally 
spaced intervals. The observers can learn to choose the 
single, most appropriate check point, with fair precision. 
The coefficients of reliability, as measures of agreement 
among separate observers, ranged from 0.862 for scale 
4 to 0.958 for scales 5 and 7. 

Prior agreement prevents the identification of any of 
the medical schools by name. They were, however, se- 
lected on the bases of certain outstanding characteristics. 
The schools are distinguished as being: 1) Not affiliated 
with a university, 2) part of an “Ivy League” university, 

3) involved in a major experiment in medical education, 

4) privately supported, with predominantly full-time faculty, 
5) part of a sectarian university, 6) state supported, with 
predominantly part-time faculty, and 7) state supported, 
with predominantly full-time faculty. 

Information was collected that enabled the analysis of 
the observed behaviors in terms of various characteristics 
of the instructors and of the settings in which the teaching 
occurred. On the basis of these characteristics, the data 
were statistically compared for significant differences 
among various groups. For example, the teachers at each 
school were compared to the teachers at each of the other 
schools, instructors with part-time appointments were 
compared to those with full-time appointments, teaching 
conducted in small-informal, small-formal, large-formal, 
laboratory, ward, and clinic settings were compared to 
each other, and so on. The statistical technique for the 
measures of difference among the groups was the analysis 
of variance. 

On the basis of the differences and consistent patterns 
found, the following conclusions were drawn: 

1. Some medical schools are characterized by teaching 
practices that differ from those of other medical schools. 

2. Ona number of dimensions of the teaching process, 
part-time medical instructors exhibit teaching practices 
that are different from those of full-time instructors. 

3. Members of some medical school departments teach 
in a manner differently from that of members of other 
departments. 

4. Teaching practices, in at least some medical 
schools, vary considerably according to the setting in which 
the teaching is done. 

5. A number of factors — year of medical course, 
instructor’s professional degree, extent of teaching expe- 
riences — may bear a relationship to specific instructional 
practices on at least some dimensions of teaching. 

6. A dimension of teaching along which various groups 
of teachers differ significantly from each other is “Use of 
Challenge.” 

7. In the light of its demonstrated reliability, relative 
ease of application, availability of derived data in a form 
amenable to statistical analysis, and capacity for differen- 
tiating among groups, the Medical Instruction Observation 
Record can be seen as a potentially valuable aid in the 
descriptive study of medical teaching. 

It is emphasized that the findings are reported and 





conclusions drawn strictly in terms of differences among 
groups of teachers. The possible significance of any group 
being characterized by a specific teaching style must re- 
main the decision of the reader. He must formulate his 
own implications on the basis of his own knowledge or 
attitude about teaching. 

Microfilm $2.75; Xerox $8.80. 191 pages. 
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The purpose of this study was to examine the objectives 
of industrial arts, a phase of general education concerned 
with industrial and technological developments, with re- 
spect to certain selected sociological factors of contem- 
porary American society. Such an examination lead to 
suggestions for revising or confirming the objectives of 
industrial arts. The nature of this study required an 
analysis of the findings in the literature of sociological 
change important in contemporary American urban society 
and a synthesis of these findings in order to arrive ata 
basis (objectives) for projecting and planning curricular 
revisions for industrial arts programs in the secondary 
schools, grades 7-12. 

A series of steps were taken to help guide the study in 
a logical fashion. 

(1) Sociological factors were identified which had spe- 
cific implications for industrial arts. 

(2) Industrial arts programs were historically surveyed 
in order to obtain background for understanding industrial 
arts programs today. 

(3) The literature in industrial arts education was re- 
viewed to determine the objectives in secondary school 
programs. 

(4) Objectives for industrial arts programs for grades 
7-12 in the public schools of the United States were sum- 
marized. 

Careful study indicated that industrial arts education 
had no clear set of original objectives. Instead, on the 
national level, it accepted those published by the American 
Vocational Association. The AVA objectives were advo- 
cated by seventeen states as printed, and favored by eleven 
states which attempted to write their own, but were unsuc- 
cessful in breaking away from the AVA list. (Perhaps a 
recognized list of industrial arts objectives needs to be 
written to aid in the elimination of teaching industrial arts 
courses by the “off-the-cuft” method). 

The following selected sociological factors of con- 
temporary American society were identified: 


1. Mechanical Inventions 
2. Population Movements 
3. Natural Resource Changes 


Further, the analysis indicated that the following 
characteristics are common to industrial arts programs. 
Industrial arts should be: 
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. Exploratory in nature. 
. Emphasize the individual student’s personal develop- 
ment. 
3. Emphasize certain personal-social traits in individ- 
uals. 
4. Contribute to the guidance of individuals. 


Then the AVA objectives were examined in order to 
determine if they were consistent with the characteristics 
and definition of industrial arts. 

The characteristics and the definition of industrial arts, 
that phase of general education in a secondary school, 
grades 7-12, devoted to the interpretation of industry and 
technology to the youth of the nation, did not appear to be 
consistent with the stated objectives found in state de- 
partments’ publications or the AVA objectives. The AVA 
objectives reflected the influence of manual arts and even 
manual training with emphasis upon skills, orderly per- 
formance, drawing and design, self-discipline, and interest 
in achievement. 

Furthermore, the analysis of certain sociological fac- 
tors as they related to industrial arts education indicated 
that the interpretation of the technology of industry to the 
youth enrolled in secondary schools was not emphasized 
in the state departments’ objectives and appeared to be left 
to devices unknown. This study attempted to carry on from 
here to suggest objectives for industrial arts programs to 
utilize in the interpretation of industry and technology to 
the youth of the nation. 

Although an examination of the objectives of industrial 
arts with respect to selected sociological factors of con- 
temporary American society was undertaken in the study, 
more study is needed to develop recommendations for pro- 
grams of industrial arts in terms of content, methods, and 
materials of instruction. Although objectives are neces- 
sary as a means of setting goals, further studies must be 
concerned with the specific task of selecting and organizing 
classroom experiences for industrial arts students and 
teachers in colleges and secondary schools. 
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The purpose of this study was to determine the credi- 
bility of three artist-teachers’ retrospective statements 
regarding their thinking during their creative processes. 
The study was conducted in two phases. In Phase One the 
subjects’ ipso facto thinking was obtained as they created. 
An ex post facto statement indicating their thoughts as they 
created constituted Phase Two. A comparative analysis 
of the two tape-recorded sets of statements from each 
subject was developed to determine the credibility of the 
retrospective statements. On the basis of this analysis, 
conclusions and educational implications were drawn. 

A review of the literature confirmed some of the initial 
“concerns” about creativity and revealed historically con- 
flicting opinions as to the sources, manifestations, and 
characteristics of this complex phenomenon. The varied 





definitions of artists, philosophers, educators, and re- 
searchers appeared either peripheral or vague. Three 
schools of thought on the nature of creativity emerged; 
(1) Generic, (2) Reorganizational, (3) Supernatural. 

Controversial opinions were found to exist concerning 
research methods in studying the process. The writings 
indicated three distinct belief patterns: 


1. No conceivable research methods could unveil the 
secret. 


Systematic investigation would divulge new facts. 


. The creation of new methods would reveal informa- 
tion indigenous to creativity. 


In view of the non-definitive and controversial elements 
plus the contemporary needs for understanding creativity, 
two hypotheses were asserted. It was hypothesized that: 


1. Artist-teachers’ retrospective statements regarding 
their creative processes were incredible and should 
be suspect in making judgments about creativity. 


. It was possible to acquire some form of artist- 
teachers’ ipso facto thinking during their creative 
processes for analysis. 


A pilot study was designed to investigate the second 
hypothesis since the basis for comparison in the first 
hypothesis was contingent upon the conclusion reached in 
the second. It was apparent from the pilot study that ipso 
facto data could be obtained. Consequently, in Phase One, 
three subjects were selected for their professional artistic 
acclaim as creators and their abilities as Professors of 
Art; hence the term, “artist-teacher.” Each subject was 
requested to record whatever thoughts occurred to him as 
he created, respectively: sculpture, graphics, and painting. 
The subjects agreed not to discuss the study with others. 

In Phase Two, one question was directly posed by the 
author to each subject. Each was asked to state specifi- 
cally what he thought about during his entire creative act. 
This transpired approximately one week from each sub- 
ject’s notification of completion of his art object. 

The analysis was developed in two parts. In Part One, 
Phase Two was appraised for general or specific refer- 
ences to Phase One, and the appropriately devised symbols 
were placed opposite their corresponding lines in Phase 
Two. Each line in Phase One was consecutively num- 
bered, and these numbers were placed opposite the cor- 
responding symbols in Phase Two. “Key words” from each 
phase were extracted and placed in two columns. These 
data were then compared for consistencies, inconsisten- 
cies, and accuracy for each subject. Part Two consisted 
of a summarization of the data. 

As a result of the findings, a conclusion was drawn that 
refuted the first hypothesis. The subjects’ retrospective 
statements regarding their thinking during their creative 
processes were determined as credible and should not be 
suspect. The second hypothesis, that some form of ipso 
facto thinking could be acquired, was verified by the ob- 
viously collected and analyzed ipso facto data. 

The subjects tended to generalize in their retrospective 
statements, and the credibility of their statements in 
another context remains questionable. Other artists’ 
retrospective statements about their thinking during their 
creative processes also remain a question. 

Implications for further study of creativity are given 
in the study. Microfilm $3.75; Xerox $13.30. 291 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 














ENGINEERING, GENERAL 


DESIGN OF AN ELECTRO-MECHANICAL DEVICE 
FOR SIMULATING PRODUCT FLOW 
CHARACTERISTICS IN 
A MANUFACTURING LINE 


(Order No. 61-5695) 


David D. Bedworth, Ph.D. 
Purdue University, 1961 


Major Professor: H. H. Young 


In order to investigate inventory build-ups within a 
manufacturing line, an electro-mechanical device was 
developed to simulate such a line with four machines and 
three interconnecting conveyors. The basic analogous 
system within the production flow simulator were: 

1. Parts within the line simulated by electrical pulses 
generated by a program-monitor. 

2. Inventory build-up developed through the use of po- 
tentiometers geared to add-subtract stepping switches, 
with outputs to a four channel oscillograph. A secondary 
analogy for inventory was a series of light banks, also 
connected to the stepping switches. This secondary sys- 
tem was incorporated into the simulator so that it could 
be used as a visual-aid device for demonstrating the com- 
plexities of production flow systems, subject to stochastic 
failures, to a classroom audience. 

3. Machine and conveyor failures, simulated by uti- 
lizing a punched-paper tape reader to activate a series of 
cut-out relays. Certain of these relays corresponded to 
machine down-times while others corresponded to con- 
veyor failures. 

The individual circuits within the simulator were wired 
internally to a patchboard, located on the rear panel of the 
device. Judicious wiring of this patchboard allowed sev- 
eral different types of programs to be analyzed. These 
programs and their results may be summarized as fol- 
lows: 

1. Queuing Simulation: Two waiting-lines were evalu- 
ated, each with different arrival rates and each with dif- 
ferent service times. Two hours of real time were eval- 
uated in less than three minutes of simulator time. It was 
found that the problem was solved by hand when the paper 
tape was programmed with the use of random numbers. 
Satisfactory results indicated that the real value of the 
simulator for queuing problems would be achieved if com- 
puter prepared distribution tapes could be utilized. 

2. Traffic-Light Simulation: Four independent inputs 
into an intersection governed by a traffic-light were con- 
sidered. Each input was programmed as a Poisson distri- 
bution. The “car” buildups were analyzed for different 
lengths of traffic-light red cycle. Excellent results again 
indicated that the simulator would be highly applicable to 
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traffic-light simulations if computer prepared distribution 
tapes could be utilized. 

3. Machine-Conveyor Simulation: Three combinations 
of four-machines with inter-connecting conveyors were 
examined. The first considered four machines in-line 
with three inter-connecting conveyors. The second com- 
bination considered a system with the first machine feed- 
ing two machines, which in turn feed the fourth machine. 
This system utilized only two inter-connecting conveyors. 
The last approach evolved a technique for simulating a 
system of two machines feeding two machines through a 
single conveyor. 

Build-ups within the production lines were broken down 
into two categories: 

1. Major Bank Inventory was classified as that inven- 
tory which occurs when a machine breaks down while the 
preceding machine and conveyor are still feeding satis- 
factorily. The Major Ranks were therefore considered to 
build-up in front of an idle machine. 

2. Minor Bank Inventory was designated as that inven- 
tory which occurs when a conveyor fails. This allowed 
the machine previous to the conveyor to furnish parts 
which are not immediately transported away from the 
machine area. These parts build-up immediately following 
a machine as contrasted to parts which build up immedi- 
ately preceding a machine. 

The production flow simulator was utilized to deter- 
mine maximum inventories under manufacturing condi- 
tions. The size of these inventories would greatly influ- 
ence the amount of space allowed for machine area within 
the production line. 

The results of these programs, and the results of an 
actual program run with actual data supplied by a local 
manufacturer of power meters, indicated that the simu- 
lator would be a valuable tool for the determination of 
in-line inventories affected by stochastic delays within 
the line. Inflexibility of the program-monitor indicated 
that a second tape-reader would be useful as a means of 
generating pulse sources. A pulse actuated paper-tape 
punch could be incorporated into the last station of the 
simulation as a memory device. The data so stored could 
be used as the input data for successive series of ma- 
chines, thus greatly increasing the capacity of the device. 
Microfilm $2.75; Xerox $9.00. 197 pages. 
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TEMPERATURE CONTROL 
OF JACKETED REACTORS WITH 
CASCADED CONTROLLERS 


(Order No. 61-6257) 


William Brevard Cashion, Sc.D. 
University of Virginia, 1961 


This study was initiated to investigate the cascade tem- 
perature control system of jacketed chemical reactors to 
determine the effect of reactor and control system param- 
eters on startup performance. 

The analogy between heat flow and the flow of elec- 
tricity was used to construct an electrical resistance- 
capacitance model of heat transfer in reactors and this 
model was combined with pneumatic instrumentation for 
the initial system studies. 

The transfer functions of the process and each of the 
control system components were derived from considera- 
tion of the analog, and a simplified model of the cascade 
control system was developed. An ideal cascade control 
system was defined and served as a basis of comparison 
for control system performance. 

The transient responses of the ideal control system 
and several other simplified models were studied on an 
analog computer. The performance of the cascade tem- 
perature control system was shown to be effectively deter- 
mined by the predominant time constant of the reactor and 
a number of dimensionless ratios of system parameters. 
The comparison between the computer results and feedback 
control theory was very good. 

The results of the simplified models were applied to 
the selection of cascade temperature control instrumenta- 
tion for 10, 50, and 2000 gallon jacketed reactors. The 
reactor equations were generalized and the complete con- 
trol systems were tested on the computer. Practically 
identical results were obtained from each system in the 
generalized form. Performance was found to be very 
satisfactory. 

Microfilm $2.75; Xerox $9.70. 211 pages. 
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MODIFICATION OF THE BURNING RATES 
OF AMMONIUM PERCHLORATE 
SOLID PROPELLANTS BY 
PARTICLE SIZE CONTROL 


(Order No. 61-4741) 


Ernest Karl Bastress, Ph.D. 
Princeton University, 1961 


The general objective of the research described in this 
thesis was to gain a deeper understanding of the steady 
state combustion process of composite solid propellants. 
It was intended that the degree and extent of validity of the 
“granular diffusion theory” of propellant burning should 
be determined. This theory was developed by Professor 
Martin Summerfield and co-workers at Princeton Uni- 
versity. 





Specifically, the paper deals with a carefully controlled 
experimental investigation of the effect of oxidizer parti- 
cle size upon burning rate, and with a novel technique for 
studying the structure of the propellant burning surface. 
The experimental data and photographs of surface struc- 
ture suggest that the composite propellant combustion 
process is far more complex than most investigators in 
the field have ever supposed. 

The experimental program began with the development 
of methods of preparing ammonium perchlorate in narrow 
particle size fractions. To obtain fractions with mean 
diameters in the sub-sieve range, a system of air elutria- 
tion was developed which is capable of making particle 
size separations to diameters below ten microns. By 
combinations of sieving, grinding and elutriation, closely- 
sized perchlorate fractions were prepared with mean di- 
ameters ranging from 9 to 265 microns. Propellant made 
from these fractions was then used for an extremely broad 
and precise study of the effect of particle size on burning 
rate. The study included unimodal narrow distribution 
oxidizer, unimodal broad distribution oxidizer, and bi- 
modal combinations in which different fine and course 
fractions were paired. It also included propellants based 
on each of three different polymeric binders. Burning 
rates were measured in a modified Crawford bomb, but 
certain critical items of data were confirmed by rate 
measurements made in rocket motors. 

The following statements constitute a summary of the 
major results and conclusions obtained in this program. 

1. The burning rates of ammonium perchlorate com- 
posite propellants in general are sensitive to the particle 
size distribution of the oxidizer. However, the degree of 
sensitivity varies widely with other variables such as 
pressure and composition. With few exceptions, burning 
rates are found to vary inversely with particle size. 

2. The mechanism of propellant combustion is found 
to change with changing pressure and particle size. Three 
regions of combustion have been defined wherein the prin- 
cipal mechanisms are different. At very low pressures 
and with fine particles the controlling mechanism appears 
to be the gas phase chemical reaction. At intermediate 
pressures the process is controlled by diffusional mixing 
in accordance with the granular diffusion flame theory. 

At high pressures, propellant combustion is dominated by 
the decomposition of the perchlorate. 

3. In some propellants the transition between the latter 
two regions mentioned above is accompanied by plateau 
burning. Experimental observations and a qualitative 
analysis have led to the conclusion that this plateau burn- 
ing is related to the surface structure of the propellant. 
Under certain conditions, the oxidizer crystals recede into 
the fuel binder to such an extent that the local burning rate 
becomes unsteady. This results in a reduced over-all 
burning rate. It appears that the conditions under which 
the plateaus are observed do not occur in high performance 
propellants. 

4. Some of the results obtained have been utilized to 
predict the effects of increased propellant performance on 
the boundaries of the regions of combustion. In addition, 
the results can be used to explain some of the character- 
istics of propellants with bimodal particle size distribu- 
tions by the use of a simplified model. Experimentation 
is continuing in these areas to extend the results to more 
practical propellants. 
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LIGHT SCATTERING AND 
TRANSMISSION PROPERTIES OF SPRAYS 


(Order No. 61-4761) 


Richard Andrew Dobbins, Ph.D. 
Princeton University, 1961 


Diffuse transmission properties of a polydispersion of 
transparent particles large compared to the wavelength of 
light have been examined and described by a theory that 
considers the attenuation of incident light and the genera- 
tion and attenuation of primary scattered light. The theory 
predicts that the angular variation of the diffractively scat- 
tered light is a function only of particle size distribution. 
A second prediction is that the diffractive scattering causes 
an augmentation of the light received in the forward direc- 
tion. The augmentation effect is formulated in terms of 
the particle diameter, particle concentration and diver- 
gence angle of the incident beam. This formulation per- 
mits the specular transmission experiment to be designed 
free of error caused by forward scattering. The predic- 
tions of the theory are verified experimentally. In addi- 
tion, specular transmission experiments verify (a) the 
applicability of the transmission law to a polydispersion of 
particles large compared to the incident radiation and 
(b) the theoretical prediction of Mie and diffraction theo- 
ries that the scattering area of a large particle is twice 
its geometric cross section. 

The feasibility of determining the particle size distri- 
bution of polydispersions whose particle diameters are 
distributed according to the Upper Limit Function is inves- 
tigated. It is concluded that the angular variation of in- 
tensity of scattered light is not sufficiently sensitive to 
permit a unique determination of the shape parameters of 
the distribution function. However, it is found that for all 
useful values of the shape parameters, the scattered light 
profiles can be correlated to a high degree of accuracy on 
the basis of volume-to-surface mean diameter. A conse- 
quence is that a scattering experiment plus a specular 
transmission experiment can be used to give both the par- 
ticle volume-to-surface mean diameter and the particle 
concentration. Experiments performed with sprays formed 
by an atomizer nozzle using photographic photometry to 
measure the angular variation of scattered light showed 
a -0.4 power dependency of particle diameter on atomizer 
pressure drop as reported in the literature. The light 
scattering method permits a rapid determination of vol- 
ume-to-surface mean diameter and concentration without 
the necessity of sampling or otherwise disturbing the par- 
ticles under examination. The method therefore will be 
of greatest interest in studying two-phase flow problems 
at reduced or elevated pressures. 
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A STUDY OF TIME OPTIMAL CONTROL 
(Order No. 61-4814) 
Bernard H. Paiewonsky, Ph.D. 
Princeton University, 1961 


The problem under investigation is time optimal con- 
trol of dynamic systems, with bounded controls. 





A time optimal controller strives to reduce the system 
errors to zero in the least possible time, T°. The study, 
in the main, was restricted to systems characterized by 
linear time invariant differential equations. Some of the 
results obtained regarding the general nature of the opti- 
mal control process are applicable to non linear systems 
also. 

The previous work on this problem was reviewed in 


detail. It is already well known that for systems of differ- 
ential equations of the form: x; = Aj; Xj + bju the op- 


timal control law is: u = Sgn (b; P; (t)) where P; (t) satis- 


fies the adjoint equations: P; = -A‘; P;. The problem is 


to find the initial conditions Pj(o) such that the terminal 
conditions x; (T) = 0 are satisfied. There is a direct cor- 
respondence between the adjoint equations and the La- 
grange Multipliers of the variational calculus approach. 
The adjoint equations represent the Euler equations for 
the multipliers. The problem of finding the (n - 1) inde- 
pendent initial components of the adjoint vector corre- 
sponds to the solution of the two point boundary problem 
associated with the Euler equations. In connection with the 
discussion on variational problems it was observed that 
the Pontriagin Maximum Principle is equivalent to the 
Weierstrass Necessary Condition. 

In this report it is pointed out that the surfaces of con- 
stant optimal time in the system phase space, i.e., the 
optimal isochrones, form a Liapunov function for the sys- 
tem. Furthermore the gradient of the optimal isochrones 
along an optimal trajectory satisfies the adjoint equations. 
The gradient of the optimal isochrones in effect deter- 
mines the optimal control law. 

Several families of optimal isochrones were con- 
structed for second order systems. An examination of 
these curves suggested generating approximations to the 
optimal isochrones and hence approximations to the opti- 
mal control law. 

An iterative procedure for obtaining the optimal initial 
state of the adjoint was investigated. This procedure was 
based on a modified method of steepest descent. The prob- 
lems of convergence of the iterations and obtaining start- 
ing values were studied. It is shown that the Jacobian of 
the surface being traversed could vanish identically over 
large regions of the P(O) variables. Boundaries are de- 
rived that illustrate the regions where the Jacobian van- 
ishes. 

A series of computational tests were made on a com- 
bined analog-digital computer. An investigation of the 
error surfaces and checkout of the iterative procedure 
was performed for third order systems and step inputs. 
The convergence to the optimal initial state of the adjoint 
was rapid in most of the cases examined. However, some 
difficulty was experienced with systems of the form: 


” a” 
X =wX = u(t) 


This difficulty was due to the fact the optimal initial 
state of the adjoint was located close to the boundary 
where the Jacobian vanished. This necessitated taking 
very small steps during the steepest descent procedure to 
avoid overshooting the minimum point and crossing the 
boundary. 

A discussion of the computational aspects of the itera- 
tive procedure is presented. It was concluded that the 
most promising computational procedure appears to be the 
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use of a high speed analog computer for simulating the 
system and the adjoint, coupled with a digital computer to 
make logical decisions and to act as an executive computer 
supervising the operation of the analog. 

Microfilm $2.75; Xerox $6.80. 145 pages. 


AN INVESTIGATION OF 
TRANSVERSE MODE COMBUSTION 
INSTABILITY IN LIQUID 
PROPELLANT ROCKET MOTORS 


(Order No. 61-4821) 


Frederick H. Reardon, Ph.D. 
Princeton University, 1961 


The transverse modes of high frequency combustion 
instability in liquid propellant rocket motors are studied 
both theoretically and experimentally. The nature of the 
phenomenon is described, and previous experimental and 
theoretical work on the problem is discussed. A prelimi- 
nary exploratory series of experiments demonstrates the 
need for additional theoretical analysis in order to explain 
three effects: (1) the influence on stability of the orienta- 
tion of the elements of the injection pattern with respect 
to the radial direction, (2) the greater tendency to insta- 
bility of the spinning forms of tangential modes as com- 
pared to the standing forms, (3) the effect of the distribu- 
tion of injection across the injector face. 

The basic theory is derived for the case of a circularly 
cylindrical combustion chamber with uniformly distributed 
injection. Following Crocco, the concept of a sensitive 
time lag is introduced. However, dependence of the time 
lag on the radial and tangential velocity components as 
well as on the thermodynamic state properties (repre- 
sented by the pressure) is assumed. Small perturbation 
theory is used, in conjunction with an approximate order 
of magnitude analysis, to derive a characteristic equation 
relating the frequency of neutral oscillation at the stability 
limits to the parameters describing the combustion proc- 
ess. Extensions of the basic theory are made to cover the 
cases of (1) nonuniformly distributed injection, (2) a vari- 
able angle sector motor, and (3) more general time lag 
formulations. The use of the sector motor in the study of 
tangential modes of instability is discussed. Calculations 
for an idealized rocket motor are presented in order to 
illustrate the results of the theoretical analysis. 

A series of experiments using both sector and full 
cylindrical motors is described. It is shown that partial 
and qualitative verification is obtained for the theoretical 
predictions that (1) the standing form of a tangential mode 
is more stable than the spinning form because the tangen- 
tial velocity effects are inoperative in the former, (2) the 
radial velocity fluctuations cause a shift of the unstable 
ranges of the sensitive time lag, (3) increasing stability 
is obtained as the propellant injection is moved toward the 
center of the chamber, (4) the pressure dependent com- 
bustion parameters correspond to those which govern the 
longitudinal modes of instability. The validity of the lin- 
earized approach is assessed and areas for further theo- 
retical and experimental work are indicated. 

Microfilm $2.95; Xerox $10.35. 228 pages. 





The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 


ENGINEERING, AGRICULTURAL 


STEADY-STATE THERMODYNAMICS 
IN THE ANALYSIS OF THE CURING PROCESS 
FOR BRIGHT-LEAF TOBACCO 


(Order No. 61-4625) 


William Hugh Johnson, Ph.D. 
North Carolina State College, 1961 


Supervisor: Francis Jefferson Hassler 


In the curing process of tobacco, several irreversible 
phenomena occur simultaneously. These include numerous 
chemical conversions, diffusion of oxygen to the leaf, dif- 
fusion of carbon dioxide and water vapor from the leaf, 
and heat transfer either to or from the leaf. Classical 
thermodynamic theory, based on the concept of static 
equilibrium, is strictly inapplicable for the analysis of 
the tobacco system during curing. Recently, however, a 
theory on the thermodynamics of the steady state has been 
developed which holds promise for the analysis of irre- 
versible phenomena that occur in conditions of the steady 
state. The major elements of this theory were investi- 
gated for potential application in the analysis of the to- 
bacco curing process. 

In order to demonstrate the possible application of the 
theory, a simplified model of the tobacco leaf was dis- 
cussed, considering the occurrence of only moisture and 
heat transfer. Starting with the thermodynamic equations 
of motion, the following relationship was derived: 


pa) ct 
Lo2/VT ’ 


which shows that a temperature difference, dT, produces 
a vapor pressure difference, dP, provided that the molar 
enthalpy, H, of the water vapor is not equal to L2,/Lz22 
(coefficients in the thermodynamic equations of motion). 
A second interesting fact was disclosed in that the total 
energy flow is the vector sum of heat flow and energy of 
migration due to the diffusion of water vapor. 

The thermodynamic equations of motion for energy 
flow, Ji, and moisture flow, J2, were found to be 


Ji = (Gat - Tat) grad T - L,.V grad P 


ap = (H- 


and 


J2 





(Est ‘ =i) grad T - L,pV grad P, 
which show that both flows depend on the gradients of tem- 
perature and vapor pressure. These equations were used 
to qualitatively substantiate the occurrence of a discon- 
tinuous moisture relation in tobacco leaves at elevated 
temperatures. 

Using gas chromatography for determining concentra- 
tions, eight tests were conducted to determine the applica- 
bility of steady-state thermodynamics to the process of 
carbon dioxide liberation during the yellowing stage. Two 
tests were conducted at each of the temperatures of 80°, 
90°, 100°, and 110°F; comparisons were made between 
intact tobacco and tobacco shredded in 0.5-inch strips. 

The rate of carbon dioxide liberation increased with 
increased yellowing temperatures. Rates during yellowing 
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for Coker 316 tobacco (intact) were about 26.4 mg/min-kg 
at 80°F and 61.9 mg/min-kg at around 110°F. Shredding 
resulted in an average increase in liberation rate of about 
9.6 mg/min-kg. 

Regression analyses of each test were made to deter- 
mine the effect of time on carbon dioxide liberation. In 
general, the results showed that the rates of carbon diox- 
ide liberation did not vary appreciably with time, although 
the slopes changed from slightly positive at tests 80° and 


90 °F to generally slightly negative at tests 100° and 110°F. 


The conclusion was made that, at least as a first approxi- 
mation, the rates were sufficiently constant to be con- 
sidered as steady state. 

Chemical analyses for total and reducing sugars were 
made on tobacco samples taken at 12-hour intervals during 
each test. The trend was generally towards increases in 
concentrations with time. Average percent increases be- 
tween the zero and 48-hour intervals were 132 percent for 
total sugar and 115 percent for reducing sugar. 

On the basis of regression coefficients for carbon di- 
oxide liberation and carbohydrate percentage with time, 
correlation analyses were made to determine the effect 
of increases in carbohydrate percentage on carbon dioxide 
liberation rate. Correlation coefficients tested not sig- 
nificant from zero; therefore, it was concluded that total 
and reducing sugar concentrations had no effect on rate 
of carbon dioxide liberation. This implies that other con- 
stituents or reactions limit the process after the respira- 
tory substrates reach a relatively low concentration. 

In conclusion, experimental evidence verifies that both 
moisture relations and respiration processes submit to 
mathematical analysis on the concepts of steady-state 
thermodynamics. It appears highly probable that various 
irreversible phenomena of tobacco curing can be studied 
on the same basis. 
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A SPECTROPHOTOMETRIC INVESTIGATION 
OF THE INFLUENCE OF INERTS 
ON HYDROCARBON FLAMES 


(Order No. 61-4572) 


Rajai Hanna Atalla, Ph.D. 
University of Delaware, 1961 


Supervisor: Kurt Wohl 


This work is a spectrophotometric investigation of the 
influence of inerts on hydrocarbon combustion processes. 
The influence of nitrogen in butane air flames is the ex- 
ample chosen for the investigation. Three flat flames 
burning above a cooled porous plate burner are examined. 
The partial pressures of butane and oxygen, and the cold 
stream velocity are held constant. Varying amounts of 
nitrogen are added. The first flame is a stoichiometric 
butane-oxygen flame at 38 mm. Hg. (1/20 atmosphere) 
used as a standard for comparison. The second flame is 
a stoichiometric flame of butane with a 40%N2-60%O2 mix- 





ture at 60 mm. Hg. The third is a stoichiometric butane- 
air flame at 162 mm. Hg. The velocity of all three flames 
is 25 cm./second. 

The flames are viewed edgewise by a spectrophotome- 
ter of low apperture capable of examining very thin hori- 
zontal segments of the flame. 

At characteristic wavelengths, the variation of absolute 
intensity of radical (CH, CC, OH) and background (CO,*) 
emission in the ultraviolet and visible, with distance per- 
pendicular to the flame front, is measured. In the infrared 
range, measurements are made of the variation of absorp- 
tion and emission by CO2 at 4.5 1. These are used to 
determine the variation of temperature downstream of the 
maxima of visible radiation. 

The observed temperature profiles indicate that the 
influence of nitrogen in decreasing conductive heat losses 
to the burner, more than compensates for the increased 
heat capacity of the mixture. Although the final tempera- 
tures of all three flames are close, those of the flames 
including nitrogen are higher than that of the flame with 
pure oxygen. These surprising results are in good agree- 
ment with theoretical predictions. It is also found that the 
heat release downstream of the visible intensity maxima 
is mostly due to the formation of CO2, the H,O being 
formed earlier in the reaction. 

The information from spectral studies in the visible 
and ultraviolet indicates that both the rate of rise of radi- 
cal (CH, CC, OH) emission and its rate of decay, increase 
with added nitrogen. The increase in the rate of rise, 
although qualitatively similar to that of the theoretically 
predicted temperature profiles, can also be attributed to 
the increased resistance to diffusion caused by the pres- 
ence of nitrogen. The information obtained cannot dis- 
tinguish these two possibilities. In the decay region the 
concentration gradients and diffusion rates are much re- 
duced, and the increased decay rate can be attributed 
largely to the increased frequency of termolecular colli- 
sions, leading to the removal of radicals, relative to bi- 
molecular collisions leading to their formation. The in- 
crease in collision deactivation of excited radicals also 
contributes to this. The maximum CC intensity is constant 
for the three flames. The maximum CH intensity de- 
creases regularly with added nitrogen, while the OH maxi- 
mum varies irregularly. 

The maximum intensity of the background (CO;2*) radi- 
ation decreases with added nitrogen, while the rate of 
decay increases. This indicates that the collision product 
CO-:* which emits the background continuum, can be sta- 
bilized without emission if a third body participates in the 
collision. Microfilm $2.75; Xerox $7.20. 151 pages. 


VELOCITY PROFILES IN 
TURBULENT NON-NEWTONIAN PIPE FLOW 


(Order No. 61-4573) 


Donald Chapman Bogue, Ph.D. 
University of Delaware, 1961 


Velocity profiles were measured in the turbulent flow 
of several non-Newtonian fluids whose rheological be- 
havior is believed to be essentially purely viscous. By 
this is meant fluids whose viscous behavior can be 
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well-described by one-dimensional laminar parameters; 
this definition implies that they are largely free of the 
complications of elasticity or of anisotropy in turbulent 
flow. The fluids studied were clay suspensions and Carbo- 
pol solutions. 

The velocity profiles were obtained by traversing the 
pipe with a pitot tube, using a purge technique to free the 
taps of process fluid. Two Newtonian fluids were used for 
check purposes. 

For purely viscous non-Newtonian fluids, the turbulent 
profiles were found to be essentially the same as those for 
Newtonian fluids when compared on the basis of the veloc- 


o-uU 


ity deficiency parameter, so . When the correlation 


is recast in terms of parameters which require knowledge 
of the friction factor-Reynolds number relationship (i.e. 
which require knowledge of the flow behavior near the 
wall), a non-Newtonian effect is evident. In contrast with 
these results, the velocity profiles for carboxylmethyl 
cellulose (CMC) solutions, as measured by another inves- 
tigator, are markedly steeper than for Newtonian fluids; 
this effect is probably due to elasticity, since CMC solu- 
tions have been clearly shown to exhibit normal stress 
effects. Microfilm $3.10; Xerox $10.80. 238 pages. 


GAS PULSATIONS IN PIPES 
(Order No. 61-4574) 


Alvin O. Converse, Ph.D. 
University of Delaware, 1961 


Supervisor: R. L. Pigford 


Finite amplitude (up to 20% of the steady pressure) 
pressure waves in 1.5 in. and 2.8 in. diameter pipes up to 
77 ft. long, have been studied. This study was done so that 
the situation in gas compressor manifolds might be better 
understood, and consequently the design procedure im- 
proved. 

Present design procedures are based on a linearized 
acoustic theory. In contrast to this theory it was found, 
both mathematically and experimentally, that the damping 
coefficient depends strongly on amplitude and weakly on 
frequency, at finite amplitude. At 0.23 atm. pressure am- 
plitude the damping coefficient is about seven times that 
predicted by the above theory. Again in contrast to the 
linear theory, shock waves were observed at amplitudes 
as low as 0.032 atm. in a closed pipe at resonance. Ex- 
perimental studies of shock inception in closed tubes gave 
qualitative, but not quantitative, agreement with the mathe- 
matical treatments of Frederiksen and Betchov. In open 
tubes the nonlinear effects, although observed, were not 
nearly as pronounced. 
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LIQUID THERMAL DIFFUSION: 
THE PREDICTION OF SEPARATIONS; 
EXPERIMENTAL DATA FOR CuSO,4-CoSO,-H20 
USING A SORET CELL OF NEW DESIGN. 


(Order No. 61-4666) 


Daniel Hershey, Ph.D. 
The University of Tennessee, 1961 


Major Professor: John W. Prados 


Investigation of the thermal diffusion phenomenon has 
transcended the merely academic phase. It is recognized 
that in some cases thermal diffusion can represent an ef- 
fective means of separating components, such as isotopes 
in gases, close boiling components and isotopes in the 
liquid phase and electrolytes in aqueous solution. 

Thermal diffusion in gases has been adequately ex- 
plained. Theories pertaining to liquids have been varied 
but in general require the determination of postulated 
quantities, “heats of transport,” which have not yet been 
evaluated. At the present time there is no unified theory, 
applicable to gases and liquids since extrapolation of gas 
concepts to liquids has not been successful. 

In this thesis equations have been derived based on the 
postulation that irreversible thermal diffusion can be rep- 
resented as a quasistatic transport process with the Boltz- 
mann equation applicable. By considering gases as being 
composed by ideal particles, and liquids as condensed 
gases, a system of equations was derived which allowed, 
within about 30 per cent, the successful prediction of 
separations to be expected in helium-argon, neon-argon, 
non-polar organic liquid pairs and electrolytes in aqueous 
solution. It was also possible to predict the dependence of 
the separation upon concentration and temperature. 

The scarcity of reported Soret coefficients prompted a 
new design for a Soret cell, incorporating two cellophane 
membranes. The membranes partitioned the cell so that 
the “differential” volumes contiguous to the hot and cold 
zones offered a .050 inch diffusion path with the remainder 
of the cell offering a .350 inch diffusion path. The entire 
“differential” volume could be removed as a sample with- 
out disturbing the rest of the cell. 

With this cell, the CuSO,-H20, CoSO,-H,O and CuSO,- 
CoSO.4-H2O systems were investigated over a 0.1-0.6 
molar range, with temperature gradients of 159° F-59°F, 
140°F-40°F. Soret coefficients increased monotonically 
from 9.0 - 10.3 x 107*°C™* over a 0.1-0.6 molarity range 
for CuSO, and 7.0-7.4 x 10° °C™* for CoSO, over the same 
molarity range. For the mixed salt system, no significant 
change in Soret coefficient of each component was detected 
as a result of the mixing. At higher temperatures it was 
found that the Soret coefficient for CuSO, was essentially 
constant but at the lower temperatures the Soret coeffi- 
cient decreased with decreasing average temperature. The 
high temperature behavior is generally in accord with the 
predicted results, based on the mathematical derivation. 
With a membrane life of approximately one month, the 
cell, once assembled, was operated continuously without 
dismantling between runs. Such ease of operation is a 
very attractive feature in conjunction with the effective 
isolation of the bulk solution by the membranes when re- 
moving the samples. 
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VAPOR-LIQUID EQUILIBRIUM IN THE SYSTEM: 
n-HEXADECANE—BIBENZYL—PHENANTHRENE 
AT 100 MM. HG. ABSOLUTE. 


(Order No. 61-4704) 


Laurence Earl McMakin, Jr., Ph.D. 
The University of Texas, 1961 


Supervisor: Professor Matthew Van Winkle 


Vapor-liquid equilibria were determined for the three 
binaries and the ternary at 100 mm. Hg. absolute pressure 
for the system n-hexadecane—bibenzyl—phenanthrene. The 
distillation method utilizing a vapor phase recirculation 
still was used in this study. 

The dielectric and boiling point properties of the com- 
ponents were used to analyze for the compositions of the 
equilibrium mixtures. Electronic equipment was designed 
and built for the measurement of capacity by the hetero- 
dyne beat method. A dielectric or capacitance cell for a 
small liquid sample was designed and constructed. Details 
of the circuitry and cell are included. The calibration of 
the capacitance measurement reproduced the data with an 
average deviation of 0.08%. The boiling point measure- 
ments were made in a Cottrell type apparatus at 100 mm. 
Hg. absolute pressure. The boiling point calibration ex- 
hibited the same relative deviation as the capacitance 
measurement, that is, 0.08%. 

The vapor-liquid equilibrium data was correlated by 
the Chao-Hougen modification of the Redlich-Kister equa- 
tion for isobaric conditions. The binary correlation con- 
stants reproduced the experimental equilibrium vapor 
compositions with an average deviation of 0.3 mole % or 
less for the three binaries. The ternary correlating con- 
stants which included adjusted values of the binary con- 
stants and one ternary constant reproduced the experi- 
mental binary and ternary data with an average deviation 
of 0.5 mole %. 

The experimental and correlated data are presented 
graphically and in tables and to a large extent in equation 
form. 

Vapor pressures of the pure components are expressed 
by the Antoine equation as determined from experimental 
data. Other physical properties of the pure components 
such as the calculated critical constants are presented in 
tabular form. 

A detailed discussion of the experimental equipment 
and methods required for this investigation is also given. 
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RATE STUDIES OF 
THE HYDROTROPIC DELIGNIFICATION 
OF ASPEN WOOD 
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The delignification of aspen wood (Populus tremuloides) 
with acidified solutions of the hydrotropic salt sodium xy- 








lenesulfonate was studied. Especial attention was paid to 
the solubilization of the hemicelluloses. 

An experimental technique was developed by means of 
which it was possible to obtain isothermal rate data at 
short reaction times. Ampoules made from 5-millimeter 
Pyrex glass tubing were used as the reaction vessels. 
Wood in the form of thin disks was introduced into the 
ampoules and impregnated with the reagent. The ampoules 
were reacted for various lengths of time in a precisely 
controlled constant-temperature oil bath. The solid resi- 
dues obtained were analyzed to determine the extent of 
solubilization of the various wood components. 

The temperature range investigated was from 100° C. 
to 150° C. and the range of sulfuric acid concentration was 
from 0.1 to 0.4 gram equivalents per liter. A sodium xy- 
lenesulfonate concentration of 35 percent was used. Re- 
action times employed varied between 50 and 900 seconds. 

The rate data obtained pertained to the rate controlling 
process or processes occurring on the exposed surface, 
or within the walls, of the wood cells. The disappearance 
of the first half of the lignin and the first 60 percent of the 
xylan from the solid phase could be described by equations 
identical in form with the equation for first-order chemical 
reactions. The rate constants in these equations were 
correlated with temperature by means of the Arrhenius 
equation. For both constituents the rate constants were 
found to increase linearly with acid concentration. Ex- 
pressions were obtained giving the rate constants as func- 
tions of temperature and acid concentration. The disap- 
pearance of the remainder of the lignin and the xylan 
occurred at much slower rates. The disappearance of 
mannan from the solid phase showed a similar pattern, 
being rapid at first and later proceeding at a slower rate. 
Under all the experimental conditions employed, the rate 
of removal of the first part of the xylan was faster than 
rate of removal of the first part of the lignin, which in 
turn was faster than the rate of removal of the first part 
of the mannan. 

Treatment of the wood for prolonged periods of time 
under the more severe experimental conditions was found 
to cause a precipitation of lignin or lignin-like substances 
from the solutions onto the solid residues. 

Experiments were conducted to determine if the pres- 
ence of the hydrotropic salt influenced the rates of dissolu- 
tion of the hemicelluloses. Wood samples were hydrolyzed 
in sulfuric acid solutions having acidities equivalent to the 
acidities of the hydrotropic solutions. A method was de- 
veloped to determine the equivalent acid concentrations. 
Under conditions of equivalent acidity the hemicelluloses 
were found to be more rapidly solubilized in the hydro- 
tropic solutions. 
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SELECTIVE RADIATION PROPERTIES 
OF PARTICULATE SEMICONDUCTOR COATINGS 
ON METAL SUBSTRATES 


(Order No. 61-6020) 


Duane Alwin Williams, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Dr. J. A. Duffie 


Semiconductor coatings on a metal substrate are of 
considerable importance as solar radiation absorbing 
surfaces for solar heat exchangers. A surface of this 
type, prepared under carefully controlled conditions, is 
both an efficient absorber for solar radiation and a poor 
emitter for unwanted thermal radiation losses. 

The ideal surface would have a spectral absorptance of 
unity for wavelengths less than 2.5 microns (1), at which 
the intensity of solar radiation is appreciable, combined 
with a spectral emittance of zero at wavelengths greater 
than 2.5 (for which emission losses from the absorbing 
surface are normally significant). The degree to which 
the ideal properties are approached depends on both the 
inherent optical properties of the coating material and the 
substrate, and the internal physical structure of the coating. 
There is need for information on the influence of physical 
structure on wavelength selectivity. In addition, simple 
preparation techniques are needed to reduce the cost of 
production of selective surfaces. 

The spectral radiation properties of aluminum coated 
with particulate lead sulfide layers were measured for a 
wavelength range of 0.4 to 15y in order to provide infor- 
mation on the importance of coating structure to wave- 
length selectivity. A preliminary study of the feasibility 
of selective paint preparation was carried out; this method 
of selective surface preparation is potentially much sim- 
pler than preparation methods currently in use. 

The particle size of lead sulfide precipitates (prepared 
from thioacetamide and lead nitrate) was controlled by 
proper selection of acidity, reactant concentration, and 
reaction time. A dendritic structure was observed for 
lead sulfide prepared from a neutral solution; cubic crys- 
tals were obtained from an acid solution containing gela- 
tine. The precipitates were washed and used to coat alu- 
minum by settling techniques. 

The best wavelength selectivity was obtained for a 
dendritic particle structure with branch diameters less 
than 0.1u; a solar absorptance of 88% combined with an 
emittance of 20% was obtainable. Cubic crystals (size 
range of 0.2 to 1.1.) were only moderately selective; the 
best coating prepared from this material had an absorp- 
tance of 85% and an emittance of 60%. Larger sizes were 
even less selective. 

The reflection from these particulate coatings is en- 
tirely diffuse at wavelengths less than 2. Multiple scat- 
tering by the particles at these wavelengths, where the 
absorption constant of lead sulfide is high, leads to a high 
absorptance. 

For wavelengths greater than 2, the reflection is 
partially diffuse and partially specular. Diffuse reflection 
is highest at 3-4u,, where the absorption constant of lead 
sulfide reaches a minimum. At these wavelengths, the 
0.1u dendritic structure has a higher diffuse reflectance 
than the larger (0.6) cubic particles, presumably due to 
the greater transparency of the individual dendritic parti- 





cles. At 15y, the dendritic coatings reflect primarily in 
a specular fashion, because of their small dimension rela- 
tive to the wavelength. 

It appears that the requirement for a high infrared 
reflectance is a particle size sufficiently small so that the 
individual particles are highly transparent. 

The feasibility of selective paint formation was estab- 
lished. A solar absorptance of 90% combined with an 
emittance of 50% was observed for a coating prepared 
from silicone resin (which has good temperature stability) 
and 0.6 cubic lead sulfide particles. An absorptance of 
86% and an emittance of 41% was observed for 0.1 den- 
dritic crystals in silicone resin. No attempt was made to 
optimize the selective radiation properties of the paint; it 
is believed that improved results could be obtained. 

The results of this study indicate that the best wave- 
length selectivity for lead sulfide coatings is obtained when 
the coating is composed of very finely divided particles of 
size less than the wavelength of visible light. Similar ef- 
fects can be expected for other semiconductors. The prep- 
aration of a selective paint appears promising as a simple 
method for producing selective surfaces. 
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MASS TRANSFER BETWEEN A LIQUID JET 
AND A COUNTERCURRENT GAS STREAM: 
A) ABSORPTION OF CARBON DIOXIDE 
DILUTED WITH NITROGEN INTO 
WATER JET AT 25°C. 

AND ATMOSPHERIC PRESSURE. 

B) VAPORIZATION OF WATER JET 
INTO DRY NITROGEN AT 25°C. 

AND ATMOSPHERIC PRESSURE. 


(Order No. 61-6022) 


Donald Robert Woods, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Warren E. Stewart 


A laminar distilled water jet about 1.5 mm in diameter 
that fell intact from a bell-shaped nozzle to a receiver 
tube was contacted with countercurrent gas flowing at one 
to ten ft/sec. The jet was so mounted in a gas nozzle that 
the gas entered the jet contact region with a flat velocity 
profile. This apparatus was used for three studies: the 
absorption of 100% carbon dioxide into the jet, the absorp- 
tion of 20% carbon dioxide into the jet, and the vaporization 
of the water jet into nitrogen. 

The absorption of pure carbon dioxide saturated with 
water vapor into degasified, distilled water at 25° C., and 
atmospheric pressure was predicted from Higbie’s un- 
steady-state absorption theory assuming equilibrium at 
the interface. 

The absorption of carbon dioxide diluted with nitrogen 
(20% carbon dioxide, 80% nitrogen) into water at 25° C. and 
atmospheric pressure showed negligible gas-phase resist- 
ance. 

The vaporization of water into nitrogen at 25° C. and 
atmospheric pressure was reasonably correlated in terms 
of the Chilton-Colburn j-factor based on either the ‘rela- 
tive” gas to liquid surface velocity to within + 26% or else 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





1932 ENGINEERING 





the bulk gas velocity to within + 36%. For this ripple-free 
system in which good estimates of the liquid surface and 
bulk gas velocities were obtained, the small advantage 
gained by using the “relative” gas velocity instead of the 
bulk gas velocity as a correlating parameter was not felt 
to be significant. 

Although great care was taken to obtain steady laminar 
flow under the test conditions, local gas turbulence devel- 
oped near the end of the jet. This development would com- 
plicate gas-phase controlled mass transfer studies made 
in the present equipment. 
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RECTANGULAR PLATES SUBJECTED TO 
PARTIAL EDGE LOADS: 
THEIR ELASTIC STABILITY 
AND STRESS DISTRIBUTION. 


(Order No. 61-6017) 


Richard Norman White, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Willard S. Cottingham 


The critical buckling loads of rectangular plate-shaped 
elements are an important factor in the design of many 
types of civil, mechanical, and aeronautical structures. 
This investigation considers a series of previously un- 
solved cases of plates under partial edge compression. 
Eight loadings are used, including several with full com- 
pression on the top edge and varying width of bottom edge 
support, one with concentrated center loading and concen- 
trated supports, one with concentrated loads at the third 
points of the plate span, and several cases with varying 
distributed partial edge loadings. Two basic plate edge 
conditions are treated -- hinged and clamped. 

The nature of the problem prohibits a general form of 
solution since the stress distributions in the plates are not 
known. This requires investigation of certain definite plate 
shapes; nine width-to-height ratios ranging from 1/3 to 3 
are solved. 

The first portion of the work involves calculation of 
stress distributions for each plate shape and load combi- 
nation. This is done using a finite-difference approxima- 
tion to the fourth order partial differential equation which 
defines the stress function in the plate. A 24 by 24 sub- 
dividing mesh is used, resulting in stresses at 576 points 
inside the plate. These stresses are applicable to plate 
design and to the solution of deep beam problems. The 
stress analysis necessitates solving 144 sets of 144 simul- 
taneous equations; thus an efficient and accurate solution 
method is required. 

In an effort to find the best method, a critical review 
and evaluation of linear solution techniques is presented, 
including programs and results of tests of four different 
methods on typical cases. These methods are simple 
elimination, the conjugate gradient method, ordinary 
Gauss-Seidel iteration, and accelerated Gauss-Seidel iter- 





ation (overrelaxation). A thorough study of optimum over- 
relaxation factors is done for the latter method. A diago- 
nal subscripting technique is introduced for the last three 
methods, resulting in major savings in computer storage 
and time requirements. This technique eliminates from 
consideration all zeros in the highly sparse matrices re- 
sulting from the finite-difference equations; it is applica- 
ble to any system whose non-zero elements are arranged 
in diagonal form. 

The buckling loads are also determined by finite- 
differences, replacing the plate deflection equation by a 
system of 121 linear equations obtained from a 12 by 12 
subdividing mesh. These equations are functions of the 
stresses, the plate shape, and the buckling load. The criti- 
cal load is obtained by generating the equations for varying 
loads and finding the load at which the determinant of the 
system is zero. The results are presented in the form of 
curves for the buckling constant. 

All calculations are programmed in Fortran language 
and carried out on the University of Wisconsin’s Control 
Data Corporation 1604 computer. 
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A STUDY OF THE BEAM WAVEGUIDE 
(Order No. 61-5888) 


James Broughton Beyer, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Elmer H. Scheibe 


1) Statement of the Problem 


The problems presented for solution in this thesis are 
to a large extent experimental. They are concerned with 
a laboratory analysis of a new method of microwave trans- 
mission developed by Goubau. The new system known as 
the beam waveguide is entirely non-metallic in nature 
consisting only of a series of equally spaced dielectric 
phase correcting plates. The experimental studies re- 
ported on deal mainly with the measurement of the very 
small losses encountered in such a waveguide system. 
They also include the measurement of the electric field 
intensity within the beam and an investigation of higher 
modes which will propagate on such a line. 


2) Procedure 


A theoretical analysis is presented which results in 
integral equations for the various modes possible within 
the beam waveguide. It also describes the nature of the 
phase correcting plates required for iteration of the beam. 
A numerical solution of these equations provides data on 
their eigenvalues, which describe the losses encountered 
in the system, and on their eigenfunctions, which describe 
the field distribution within the beam. Experimental veri- 
fication is then provided for these findings. Measurements 
made on a resonator formed by short circuiting one iteration 
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on a beam waveguide provided the loss data. In particular, 
Q measurements of a resonator which exhibited the proper 
phase correction in the 9 kmc/s region resulted in loss 
per iteration information on the beam waveguide. An auto- 
matic measuring system for obtaining the Q of these very 
high Q resonators was developed and is also described. 
Measurement of electric field intensity by probing on a 
resonator end plate provided the field distribution infor- 
mation. 


3) Results 


The results of the measurements agree with those pre- 
dicted by the theory to within the experimental error. The 
highest resonator Q measured was 328,000 which is 
orders of magnitude greater than ordinary microwave 
cavities. It appears that such resonators may find con- 
siderable use in forthcoming maser and laser applications. 
As an indication of the loss expected on the beam wave- 
guide, the above Q corresponds to a diffraction loss of 
about 1 db per kilometer. 


4) Conclusions 


Conclusions based on measurement of diffraction loss, 
which is the loss inherent in the scheme, indicate that the 
beam waveguide is indeed feasible. In fact, it is superior 
to existing metallic guide for millimeter and shorter 
wavelengths. This loss can practically be made as small 
as desired by varying the physical parameters. Much 
work remains to be done in investigating launching loss, 
phase transformer loss, and higher modes. However, it 
appears that the beam waveguide will become a highly 
practical transmission line. 
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A COMPARISON OF TWO APPROACHES 
TO EXTREMA SEARCHING ADAPTIVE SYSTEMS 
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Two approaches to the general problem of extrema 
searching adaptive controls are considered in this thesis 
using a simplified mathematical model of the index of 
performance (IP) measurement. The proposed IP model 
is shown to have the same general characteristics often 
exhibited by IP measurements on actual systems. It can 
be used to represent an IP having a maximum or a mini- 
mum at the optimum. Parameter dependence, or skewing 
effects, can be simulated. 

An n dimensional sinusoidal perturbation system is 
discussed. The single dimensional system is linearized 
and the equivalent system is shown to be accurate within 
10% for predictions of critical gain and oscillation fre- 
quency values. An analog computer study of one and two 
dimensional systems is discussed with emphasis upon 
step response characteristics. The use of bandpass fil- 
ters in the loop is found to improve the step response, par- 





ticularly with respect to response time. Response time 
is shown to increase with increasing dimensionality and/ 
or skewing effects. 

Incremental adjustment systems are considered ana- 
lytically and a computer study of two dimensional incre- 
mental adjustment systems using two different strategies 
is presented. General step and ramp response character- 
istics are discussed. A computer study of a model system 
is discussed. The model logic system performs satis- 
factorily, indicating that this type of logic circuitry is 
reliable in practice. Response time and final error are 
shown to increase with increasing dimensionality and/or 
skewing for each of the incremental systems considered. 
Multiple modes of increment sizes are suggested as a 
means of reducing response time and final error. Adap- 
tive parameter transformations, or changes of variables, 
are shown to reduce skewing effects, giving faster re- 
sponse and smaller final error. 

Sinusoidal perturbation and incremental adjustment 
systems are compared with respect to step response time 
for equal searching losses. The incremental system is 
shown to be faster, except where skewing is severe, and 
its advantage is more pronounced in the two dimensional 
case than when only one parameter is adaptable. The 
sinusoidal approach is generally easier to instrument in 
higher dimensional systems. The advantages and disad- 
vantages of each approach are listed and it is suggested 
that they should be carefully weighed in any application 
before a final choice is made. 
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AN INVESTIGATION OF THE PHASE-STABILITY 
OF FREQUENCY GENERATING AND 
DIVIDING DEVICES EMPLOYING 
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(Order No. 61-5567) 


Wayne Haigh Graves, Ph.D. 
State University of Iowa, 1961 


Chairman: Associate Professor D. E. Newell 


The general solution of the non-linear negative resist- 
ance oscillator employing an average tunnel diode charac- 
teristic is obtained for a number of cases by the method of 
isoclines. The results obtained from the isocline limit 
cycles are compared to experimental measurements per- 
formed on a tunnel diode oscillator circuit. 

The theory of crystal controlled tunnel diode oscillators 
is developed and applied to experimental circuits. The re- 
sultant phase-stability of a tunnel diode crystal oscillator 
is measured for various values of circuit parameters. 

Tunnel diode frequency dividers are discussed and 
measurements performed in order to determine the locking 
bandwidth for a driving function, nwo, for values of n up 
to 10. The phase-stability of tunnel diode dividers is dis- 
cussed and measurements performed for selected values 
of circuit parameters. It is shown that dividers of large 
locking bandwidths are feasible. Experimental results 
show that a locking range greater than 30% may be obtained 
for a 2:1 divider. 

The experimental results of the phase-stabiiity of a 
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tunnel diode crystal oscillator and frequency divider are 
reported for selected values of ve and tunnel diode bias. 


In the case of the divider the driving source amplitude and 
its effect on phase-stability is measured. Measurements 
show that the phase-stability of tunnel diode crystal oscil- 
lators is better than 0.05 degree and a divider may be 
designed with a phase-stability of less than 0.1 degree. 
The phase-stability results are compared to a vacuum tube 
crystal controlled oscillator. 
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GENERALIZATIONS OF 
THE SAMPLING THEOREM 
AND ERROR CALCULATIONS 


(Order No. 61-4784) 


Howard David Helms, Ph.D. 
Princeton University, 1961 


Sampling Theorem generalizations are derived which 
result in expansions for both lowpass and bandpass func- 
tions (“lowpass sampling expansions”) or for bandpass 
functions only (“bandpass sampling expansions”). Many 
lowpass sampling expansions obtained by application of a 
partial fraction method are discussed. It is shown that 
sampling expansions which were originally derived by 
many different methods can all be derived by the partial 
fraction method in a manner which permits their sampling 
patterns to be combined. A few apparently new lowpass 
sampling expansions are also derived by the partial frac- 
tion method. 

A generalized statement of the sampling theorem which 
permits the instants at which the lowpass function is sam- 
pled (termed “sampling instants”) to be placed at any finite 
distance from their associated Nyquist instants t = ow 
(where W is the highest frequency of the bandlimited sig- 
nal being sampled) is stated and proved. The condition on 
the location of the sampling instants is shown to be equiv- 
alent to a condition on the rate of sampling instants, the 
rate being determined by averaging over two infinite in- 
tervals. The generalized lowpass sampling expansion 
associated with this statement of the sampling theorem 
may involve samples of the lowpass function and samples 
of one or more successive derivatives of the lowpass func- 
tion. All of the sampling expansions described in the pre- 
vious paragraph are special cases of the generalized sam- 
pling expansion described in this paragraph. 

Sampling expansions derived by Hilbert transform 
methods are considered. The problem of finding a band- 
limited function which interpolates and extrapolates a 
finite number of data-points is also considered. 

The truncation error caused by summing only a finite 
number of terms of the cardinal series (which is the low- 
pass sampling expansion whose sampling instants are lo- 


cated at the Nyquist instants t = is bounded by evalu- 


n 
ow) 
ating a contour integral associated with the partial fraction 
method mentioned previously. Upper bounds on the mag- 
nitude of the truncation error of the cardinal series and of 
a self-truncating version of the cardinal series are ob- 





tained as a fraction of the maximum absolute value for all 
values of time of the lowpass function being sampled; this 
fraction is a function of the product of the number of terms 
being summed over multiplied by the fraction of the maxi- 
mum bandwidth W actually occupied by the lowpass func- 
tion. These calculations of truncation error are applicable 
to the problem of interpolating between entries of a table 
of values of a lowpass function (such as a Bessel function); 
these calculations may also be of use in the design of low- 
pass filters which reconstitute lowpass signals from a 
train of samples of these signals. 

Bandpass sampling expansions which operate on sam- 
ples of a bandpass function and on samples of one or more 
successive derivatives of the bandpass function are ob- 
tained by Fourier transform methods. The filter charac- 
teristics of the filters required for realizing this sampling 
expansion are shown to be polynomial functions of fre- 
quency. Methods for calculating the error (called “aliasing 
error”) caused when a non-bandlimited function is sam- 
pled are given for these bandpass sampling expansions. 

If samples of derivatives of an approximately bandpass 
function are traded for samples of the bandpass function 
itself, then aliasing error tends to increase. However, if 
samples of the derivatives are supplied as additional in- 
formation, then the bandpass sampling expansions dis- 
cussed in this paragraph result in a decrease of the alias- 
ing error. 
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DELAY EQUALIZER DESIGN — NUMERICAL 
ANALYSIS, DIGITAL COMPUTER TECHNIQUES. 
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The existing delay equalizer design techniques are not 
completely satisfactory in the sense that they contain many 
undesirable features such as: 


(1) they are very tedious and extremely time con- 
suming; 
(2) the design is guided by trial and error process; 


(3) the choice of design parameters at each stage of 
the trial and error process requires skill and ex- 
perience on the part of the designer. 


In recent years, the accelerating demand for higher 
quality of signal transmission has led to increasingly 
stringent requirements on delay equalization. As a con- 
sequence, the standard curve plotting techniques have be- 
come increasingly inadequate and there is a very great 
need for improved design methods. 

In this thesis, the problem of delay equalization is first 
studied with the specific purpose of locating the drawbacks 
inherent in the existing delay equalizer design techniques. 
The results of this study have yielded a new method of de- 
lay equalizer design, based on numerical analysis and 
digital computer techniques. This new design method of- 
fers definite improvement over the existing methods: 


(1) Given a set of satisfactory initial estimates of the 
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design parameters, the entire design problem is 
effected in a matter of minutes of computer time; 


The thesis method provides a systematic approach 
to the design problem and eliminates to a large 
extent the need of skill and experience; 


The extensive amount of the trial anderror process 
associated with the existing design techniques is 
almost eliminated in the thesis design method. The 
trial and error aspect of the thesis method is re- 
duced to two computer applications; 


It appears that the thesis method is capable of pro- 
ducing approximations to a constant delay which 
are beyond the power of the existing design tech- 
niques even though pursued with the utmost skill, 
experience, and patience over an extended period 
of time. 


The conditions on the delay equalizer network are de- 
rived and the problem of delay equalization is defined. 
The problem of delay equalization is formulated in terms 
of a system of non-linear algebraic equations. A numeri- 
cal method for a solution of this system of equations is 
presented and a general computer program is written. 
The important consequence of the new design method is 
demonstrated by means of several solutions to actual 
equalization problems. The estimate on the number of 
sections of a delay equalizer is considered and anapproach 
to a solution of this problem is presented. A method for 
obtaining the initial estimates of the design parameters is 
given. Formulae for the element values of the delay equal- 
izer, in terms of the design parameters, are presented. 
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ANALYSIS OF MAGNETOTELLURIC SIGNALS 
BY POWER DENSITY SPECTRA METHODS 
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This study is concerned with confirming the existing 
statistical theory of prediction and filtering, and analyzing 
by spectral methods, i.e., power density spectra and cross 
spectra (co-spectra + j quadrature-spectra), the magneto- 
telluric signals as measured at the Balcones Research 
Center, Austin, Texas. 

Confirmation of the statistical theory is obtained by 
designing a linear network based on optimum mean- 
square-error criteria and physical realizability concepts. 
Confirmation is concerned with four items: random input 
function (signal and noise), predicting and filtering cir- 
cuits, output function, and cross correlation between the 
input signal and the output signal. 

The analysis of magnetotelluric signals measured in 
the north-south and east-west directions in the frequency 
range from 0.005 to 1.0 cps includes: 


A. Coherency of the geomagnetic and geoelectric 
field components. The normalized values of coherency 





are nearly unity and constant in the frequency range 
from 0.0125 to 0.06 cps and drop rapidly at frequencies 
above 0.06 cps. 


B. Earth’s apparent resistivity. The resistivity is 
calculated from the spectra of signal components 
(north-south and east-west components) and from the 
spectra of the total signals. The calculated resistivity 
changes continuously with frequency in the high co- 
herency region. 


C. Wave Impedance. The wave impedance is cal- 
culated in the vertically upward and the vertically 
downward directions. 


D. Time phase relationship between the geomag- 
netic and the geoelectric field components. The time 
phase is found to be nearly constant and 45 degrees in 
the negative direction of propagation (free space), and 
is found to vary irregularly in the positive direction of 
propagation (downward direction). 


E. Space phase relationship between the geomag- 
netic and the geoelectric signals. The calculation of 
space phase is obtained from the co- and quadrature- 
spectra of all combinations of the magnetotelluric field 
components. The space phase was found to deviate 
slightly from 90 degrees due to the effect of inhomo- 
geneity of the earth’s media. It was found that the 
space phase can be treated as 90 degrees without ap- 
preciable error in the chosen data samples. 


All calculations are presented graphically and the re- 
sults seem to behave in a reasonable manner. 
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NARROW PASS-BAND FILTERS 
EMPLOYING THE TECHNIQUES OF 
FREQUENCY MODULATION 
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The problem considered is that of obtaining a single 
frequency from a spectrum containing this frequency plus 
other undesired ones. A frequency-domain filter would 
perform this function by having a much smaller transfer 
immittance at the frequencies of the undesired components 
relative to that at the desired frequency. The filters to be 
considered treat the desired signal as a carrier, and op- 
erate by reducing the amplitude and angle modulations of 
this carrier which are a result of the undesired compo- 
nents. 

Two types of filters in this class are treated. The 
first is suited for removal of small side bands near the 
carrier frequency. This filter employs a limiter to re- 
duce the amplitude modulation, and a feedback loop to 
phase modulate the input signal in such a way that the net 
phase modulation is less than that of the input signal. In 
this case there is no zero frequency transmission in the 
feedback loop, and in general there is a time-varying sig- 
nal in the loop at all times. 
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The second type of filter is designed to select a given 
harmonic from a periodic pulse train. It is shown that if 
the input signal consists of current pulses driving a parallel 
tuned circuit, and if certain restrictions are made on 
the current pulse waveform, there will be no phase modu- 
lation of the tuned circuit voltage if it is precisely reso- 
nant at the desired frequency. If these conditions are 
satisfied, a perfect limiter will remove all undesired side- 
bands. For this filter a feedback loop is not necessary if 
there is negligible relative drift of the tuned circuit reso- 
nant and input frequencies. However, a feedback loop can 
be used for automatic tuning in which case the feedback 
signal has only transient variations. 

In either filter (if automatic tuning is employed in the 
second case), frequency drifts of many times the bandwidth 
of an equivalent frequency-domain filter may be tolerated 
without appreciable degradation of performance. 
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ANALYTIC AND SIMULATOR STUDY 
OF A MULTI-MODE CORRELATOR FOR 
RANDOM NOISE WITH APPLICATION TO 
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The aim of this thesis is to describe analytically and 
verify experimentally a multi-mode correlation system 
useable for a variety of practical applications. 

In terms of the application discussed in this thesis, 
system operation can be described as follows: An aircraft 
is following a previously determined approximate flight 
path. It is desired to find the aircraft position along this 
path. A microwave radiometer is fixed to the aircraft with 
its beam axis directed toward the earth. The radiometer 
output is a low frequency random function whose charac- 
teristics depend on the terrain, the aircraft velocity, the 
aircraft altitude and the radiometer system characteris- 
tics. A previously determined random function of the 
same flight path (map) is correlated with the incoming 
(live) data. 

In the acquisition mode of operation, the map data is 
started with an initial position known to be behind the air- 
craft. If the map is played back with a velocity greater 
than that corresponding to the aircraft velocity, the live 
and map data signals will become aligned when the initial 
position error has been removed. Through a pseudo- 
correlation technique this alignment point can be located. 

The search mode of operation is initiated when the 
acquisition subsystem indicates that alignment has oc- 
curred. The search system interrogates the acquisition 
subsystem decision thereby determining the validity of 
the acquisition indication. If the search subsystem vali- 
dates the acquisition indication, a switch to the track mode 
of operation is made. If not, system operation reverts to 
the acquisition mode. 

In the track mode of operation, the live data is corre- 
lated with the derivative of the map data. In this manner, 





an odd function of the misalignment of the live and map 
signals is derived which is suitable for control purposes. 
The system is thus capable of continuously maintaining 
alignment of the signals and the aircraft position can be 
found from knowledge of the previously known map. 

The external data track mode of operation is incorpo- 
rated to decrease the possibility of the system losing track 
due to violent disturbances which are detectable. 

The thesis is divided into two main parts. The first 
seven chapters consist of an analytical description of the 
system operational modes, while the next five chapters 
are devoted to a simulator study of the most pertinent 
analytical considerations. Chapter XIII comprises an ana- 
lytic and simulator study of a multiple correlation scheme 
for acquisition and Appendix A is concerned with the mi- 
crowave radiometer application. 

The agreement between the analytic and simulator 
results provides considerable confidence in the numerous 
simplifying approximations required in the analytic inves- 
tigations. The simulator study of a one correlator system 
also provided unquestionable evidence of the utility of the 
present application with existing state-of-the-art equip- 
ment. Several possible improvements are described which 
will even further improve the system performance for 
numerous applications. 
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METHODS OF MAGNETIC LOGIC 
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The first portion of the thesis is devoted to a discus- 
sion of the methods by which logic can be performed using 
simple toroids of square hysteresis loop magnetic ma- 
terial. The logical capability of the cores is divided into 
two categories; input logic and output logic. This division 
simplifies the discussion and provides a clearer under- 
standing of the core properties used in forming logical 
functions. The correspondence between a specified logical 
function and a set of linear algebraic inequalities is de- 
veloped. In order for a logical function to be realizable 
using a single core, or threshold element, the corre- 
sponding set of inequalities must have a solution. A useful 
test for determining whether the set of inequalities has a 
solution without actually solving the set is described. The 
test provides a necessary but not always sufficient condi- 
tion for the existence of a solution. A counterexample to 
the test, discovered by Dr. E. F. Moore, is included in the 
text. The counterexample function passes the simplified 
test but the set of inequalities does not have a solution. 

A discussion of the practical or technological limitations 
on complex function generation is included. 

Logical functions generated by more complicated mag- 
netic structures or networks are described in the next 
selection. The synthesis technique for various classes of 
magnetic networks is described. A linearized description 
of the magnetic material behavior is presented. Although 
the description is a crude approximation to the actual be- 
havior of the magnetic material, the linear nature of the 
approximation permits some preliminary analysis of the 
magnetic networks. 
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The existence of an interesting equivalence between a 
magnetic network and a corresponding network of simple 
toroids coupled by shorted electrical conducting loops is 
described. The equivalence between the two different 
realizations is based on the idealized descriptions of the 
core behavior and the magnetic network behavior. How- 
ever, in many applications both of the equivalent realiza- 
tions are useful. The procedure for generating equivalent 
structures provides the designer with a wide span of de- 
sign choices which would not be obvious in the absence of 
such a procedure. A discussion of the differences between 
the two realizations is included. 

A review of some of the methods of providing power 
amplification using square loop magnetic materials but 
excluding the use of diodes or conventional active devices 
is the subject of the next section. The linearized descrip- 
tion of the magnetic material behavior is used to provide 
a rough analysis of these methods. It should be noted that 
it is power amplification and not logical function genera- 
tion which is under discussion. It is desirable to keep the 
discussion of the two separate even though the magnetic 
materials can be used to perform both tasks. 

The final major section describes some new methods 
of providing power gain without the use of diodes or active 
devices. These new methods were developed from the 
previously described techniques through the use of the 
equivalence procedure. Some evaluation of the problems 
and advantages of these new methods is included. 

Microfilm $3.30; Xerox $11.70. 256 pages. 


AN INVESTIGATION OF SURFACE STATES 
AT A SILICON/SILICON-OXIDE 
INTERFACE EMPLOYING M-O-S DIODES 
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A new solid state device, the M-O-S diode, is intro- 
duced. A comparison of the capacitance-vs-voltage curve 
of this device with that of a p-n junction is made, and it 
is shown that the M-O-S diode may have a considerably 
greater change of capacitance with voltage than does a p-n 
junction. 

A theory for the M-O-S diode is developed which in- 
volves the writting down of expressions for the surface 
excesses of holes and electrons as a function of the surface 
potential and the electrochemical potentials for the holes 
and electrons. A comparison is made between the theo- 
retical capacitance-vs-voltage curve, which results from 
ignoring minority carriers in this theory, and a similar 
curve which results if the assumptions normally employed 
in the calculation of the p-n junction capacitance were 
used. It is shown that the latter may be a considerably 
less accurate presentation of the operation of the M-O-S 
diode. 

The existence of surface states with non-zero relaxa- 
tion times is then introduced into the theoretical model. 

It is shown that the states may increase the capacitance of 
the device, as well as affect the proportion of applied 
voltage which appears across the silicon. A small-signal 





equivalent circuit is derived which includes the effect of 
the surface states. 

The techniques employed in the fabrication of the 
M-O-S diode are presented. From a discussion of the 
various methods of obtaining surface state information it 
is shown that the best method of obtaining both distribution 
and time constants of the states involves the determination 
of the elements in the small-signal equivalent circuit. It 
is also shown that a comparison of the theoretical capaci- 
tance-vs-voltage curve without states and a measured 
high-frequency capacitance-vs-voltage curve may be used 
to obtain the distribution of all states, regardless of their 
time constants. 

The measurement techniques and circuits are de- 
scribed, and the process of obtaining the desired surface 
state information from the measured quantities is outlined. 

Results are given of such measurements and calcula- 
tions on two M-O-S diodes having different surface treat- 
ments before oxidation. Both surfaces have a total density 
of about 3 x 10” states/cm’”. In both cases, the distribu- 
tion of these states is continuous and has its highest peak 
at about 100 millivolts above E-(O), the position of the 
Fermi level at the silicon surface if there is no voltage 
drop across the silicon, and has a smaller peak at about 
250 millivolts below Er(O). The time constants of the 
states extend from about 107® seconds to longer than 107? 
seconds. There is a tendency for states located at deeper 
energy levels to have longer time constants, but some of 
the states in the high density of states above Er(O) have 
long time constants. The distribution of time constants 
with energy level is somewhat different for the two sur- 
faces. 

The accuracy of the results is discussed, and it is 
shown to vary with bias applied to the device. A compar- 
ison is made between the distribution of states obtained 
here with the distribution reported by others working in 
the field. The results are similar to the extent that both 
sources report approximately the same total density of 
states, with a large number of states at about the same 
energy level above Er(O), but differ in that the distribu- 
tion reported here is continuous, while that reported else- 
where is discrete. 
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This dissertation describes a study of fetal electro- 
cardiography and the isolation of the fetal electrocardio- 
gram signal for use in the determination of fetal life and 
in the measurement of fetal heart rate. A system has been 
developed which will measure the fetal heart rate auto- 
matically by means of the fetal electrocardiogram poten- 
tials. The system yields a direct measure of the average 
heart rate and information is available for the determina- 
tion of instantaneous heart rate. 
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The fetal signal is enhanced over the interfering signals 
by means of a band-pass filter and a 60-cycle notch filter. 
Interfering muscle noises are reduced by a low-pass filter 
and the maternal P and T waves are reduced by a high- 
pass filter. The filter analysis is made on the basis of a 
triangular pulse as an approximation to the fetal QRS 
complex. Analysis of the experimental data shows that 
the duration of the fetal QRS complex is considerably less 
than that of the normal adult and is on the order of 15 
milliseconds. This represents a considerably shorter 
duration than previously assumed in other studies of fetal 
electrocardiography. 

The fetal signal is separated from the maternal signal 
by means of the amplitude difference between the QRS 
complexes of the two signals. This separation is accom- 
plished with a pulse amplitude discriminator which has a 
delayed counting action for use with pulses of relatively 
long duration. The isolated fetal signal contains informa- 
tion for either instantaneous or average rate measure- 
ment. In the system described, the average fetal heart 
rate is determined with an integrating tachometer circuit. 
A magnetic-tape recording system is described for storing 
the electrocardiogram signals for later or repetitive study. 
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A THEORETICAL STUDY OF THE BEHAVIOR 
OF LOW ENERGY ELECTRONS 
IN BINARY GAS MIXTURES 


(Order No. 61-4842) 
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Theoretical expressions for the electron drift velocity 
and the electron average energy for electrons in a binary 
gas mixture under the influence of a dc electric field are 
developed. The theoretical approaches are twofold: (1) the 
“average electron” theory and (2) the “Boltzmann equation” 
theory. The former is used to obtain a qualitative under- 
standing of the behavior of electrons in gas mixtures and 
the latter to obtain quantitative theoretical data. Pure 
argon and gas mixtures of A-0.1% CO,, A-0.16% CO., 
A-1.0% CO,, A-0.1% N,, A-0.5% Nz, A-1.0% Nz, A-0.1% 
H,, A-1.0% H., A-0.1% CO, and A-1.0% CO are investi- 
gated. The results of the Boltzmann equation theory are 
compared to those of the average electron theory. The 
electron energy distribution as derived from the Boltzmann 
equation is plotted for electrons in pure argon and in the 
gas mixtures studied. The electron drift velocity and 
average energy as computed using the Boltzmann equation 
theory are compared with the available experimental data. 
Possible reasons for any discrepancy between theory and 
experiment are discussed. 
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A TREATISE ON 
THE CRITICAL SHEAR STRESS IN 
ALLUVIAL WATERCOURSES 
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This thesis deals with the critical shear stress T, of 
a granular cohesionless bed in a watercourse without sus- 
pended load. 

To include the influence of turbulence at high Reynolds’ 
numbers T- is redefined in the following way: 

The critical shear stress is the time-mean value of the 
shear stress at the bed when there is a probability of 
1/1000 that the equilibrium of the soil particles of the bed 
will be upset. 

A basic equilibrium equation for a horizontal bed con- 
sisting of a homogeneous soil deposit is set up, taking hy- 
drodynamic lift as well as drag forces, turbulent velocity 
fluctuations and soil properties into consideration. 

Influence of soil properties is studied and an equivalent 
bed is introduced by means of an effective grain-size de 
so defined that all forces acting on the equivalent bed are 
the same as those acting on the actual bed. 

It is concluded that the voids ratio e of the bed ma- 
terial has a relatively small influence on 7,. 

The basic equilibrium equation indicates that detailed 
knowledge of the hydrodynamic forces acting on the bed, 
and hence of the velocity distribution near the bed, must 
be available. However, it is proved that the Prandtl- 
Karman velocity distribution laws fail near the bed. 

Therefore, by introducing a “forced mixing length,” 
new laws for the velocity distribution near the bed are 
established. Roughness as well as waviness w and uni- 
formity of roughness are taken into consideration and good 
agreement with observations is obtained. 

Formulas for the thickness of the laminar sublayer are 
established and this layer is found to be thinner than origi- 
nally anticipated. Furthermore the upper limit of the 
transition range is determined analytically. Excellent 
agreement with observations is obtained. 

The hydrodynamic lift force per unit area of the bed is 


determined for all values of us ce where uy is the shear 


velocity and v is the kinematic viscosity of water. The 
results of this analysis compare well with experiments 
and provide a possible explanation of observed negative 
lift forces. 

Based on these results the lift/shear stress ratio —- 
involved in the basic equilibrium equation — is determined. 


For small values of vee this ratio is found to be zero 


while, for large values of this parameter, it is a function 
only of the roughness/grain-size ratio r. 

From an investigation laws governing the influence of 
turbulence on T, are established. 

Final formulas for 7, of a horizontal bed are set up 
and compared to observations. Good agreement is ob- 
tained. It is proved analytically that 7. does not vary 


inversely as us de for small values of this parameter. 
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This contradicts the result of Shields’ analysis of 1936 but 
is well confirmed by experiments. 

At large Reynolds’ numbers, where knowledge of the 
critical shear stress magnitude is of greatest practical 
significance, it is shown that, for a horizontal bed in clear 
water this magnitude is 


a 0.304 tan 9 
(1+e)°"*"{1+0.810[1n(1+ 





Te,h 6.46 (Ys - Y)de 


: ) tang) 


where ¢ is the angle of repose and y, - y is the buoyant 
specific weight of the soil particles. 

The effect of ripples and dunes on T. can be explained 
by use of the new formulas. It is concluded that the wavi- 
ness has no influence on T.. However, this second order 
roughness influences the location of the transition range. 

The influence of longitudinal and transverse slopes on 
T. is studied and diagrams giving correction factors are 
prepared. 

Finally, it is demonstrated qualitatively that the basic 
equilibrium equation may explain the frequently observed 
increase of T. when suspended sediment is present. 
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SURFACE RESISTANCE AS A FUNCTION 
OF THE CONCENTRATION AND SIZE 
OF ROUGHNESS ELEMENTS 
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A method was developed which allows the surface re- 
sistance to be computed for flow in a conduit which is 
roughened with cubical roughness elements when basic 
data defining the roughness are given. Relative height of 
cube and cube concentration were the parameters which 
were used to define the roughness. 

The surface resistance is the sum of the viscous shear 
at the smooth wall plus the drag on the roughness ele- 
ments. Both of these resistance terms, however, are also 
functions of the mean-boundary level and velocity distri- 
bution, and the latter, in turn, is a function of the over-all 
resistance. In order to achieve a solution, it was neces- 
sary to write an equation for each variable in terms of the 
appropriate remaining variables, and these equations were 
then solved for the desired resistance functions. 

The solutions were shown to be valid to the extent that 
they followed the trend of available experimental results. 
The experimental results were for various concentrations, 
the highest of which had 13 per cent of the boundary cov- 
ered with cubes. 
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FREE CONVECTION HEAT TRANSFER 
FROM HORIZONTAL SURFACES 
FOR PRESCRIBED VARIATIONS IN 
SURFACE TEMPERATURE AND 
MASS FLOW THROUGH THE SURFACE 


(Order No. 61-4793) 


Vedanth Kadambi, Ph.D. 
Princeton University, 1961 


Constant property laminar boundary layer equations 
with free convection and mass transfer have been solved 
for a horizontal circular surface, using the method of 
Similar solutions. Power function variation of surface 
temperatures has been assumed. Numerical solutions 
have been obtained for several Prandtl numbers ranging 
from 0.73 to 20 for a surface with no mass transfer under 
isothermal and constant heat flux conditions. Numerical 
solutions have also been presented for an isothermal sur- 
face with pure mass injection, the mass flow parameter 
ranging from light suction to strong blowing. 

It has been shown that similar solutions may be ob- 
tained for free convection from a horizontal surface when 
there is mass transfer with diffusion under certain re- 
stricting conditions. Numerical solutions have been ob- 
tained for some particular cases of gases with Prandtl 
number and Schmidt number close to unity. 

The conditions for the existence of a boundary layer 
type of flow have been investigated, and it is shown that a 
steady flow can possibly occur only for a hot horizontal 
surface facing down or a cold surface facing up. Further 
investigation shows that a boundary layer type of flow 
exists only at fairly large distances from the center and 
from the edges where no singular points occur and effects 
due to the vertical upward flow of fluid do not come in. 

An experimental investigation carried out with a porous 
bronze surface facing down and heated electrically gives 
results agreeing within the limits of experimental ac- 
curacy with the theory. The experiment was conducted 
only for an isothermal surface, first without mass transfer, 
and then, with mass transfer. The results are probably 
affected by the large radiation losses and the existence of 
air currents in the room where the experiment was per- 
formed. All data should be considered in this light. 
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The pressure recovery and flow characteristics of a 
cowl type scoop are considered. The one-dimensional 
Bernoulli equation and continuity equation are used to 
formulate a pair of parametric equations to describe the 
operation of a cowl type scoop in a boundary layer flow. 
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The results of flow visualization studies are used to pro- 
vide the shape and size of the stream tube used in the 
equations. The equations are used to illustrate deficien- 
cies in the concept of attempting to formulate dimension- 
less pressure and flow coefficients in order to represent 
scoop performance over a wide range of boundary layer 
conditions as a single curve. The equations are also used 
to demonstrate that the performance curve for a cowl 
scoop, operating in a particular boundary layer, can be 
approximated by a simple parabola. The intercept of the 
parabola is the pressure coefficient at zero flow; and the 
slope of the parabola is related to the energy losses in 
the scoop. 
Experimental results are given for two families of 
scoops tested in various boundary layer conditions. The 
experimental data are summarized in two empirical equa- 
tions: the first equation expresses the pressure coeffi- 
cient at zero flow in terms of the scoop geometry and 
boundary layer flow conditions, the second equation gives 
the slope of the performance parabola as a function of the 
scoop shape and flow conditions. Data from other sources 
are shown to be in substantial agreement with the empir- 
ical equations derived from the results of the present ex- 
periments. Microfilm $2.75; Xerox $7.80. 168 pages. 
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Steady-state energy dissipation due to dynamic coupling 
of the elastic and the temperature fields is studied. An 
ideally homogeneous, isotropic, and elastic material is 
considered. It is shown that the unbalance of energy which 
would arise by following the usual linear thermoelasticity 
may be corrected by keeping the nonlinearity in the modi- 
fied heat conduction equation. An approximate formula is 
derived to allow the use of strains which are calculated 
by assuming isothermal process, in the computation of 
energy dissipated per cycle. The exact solution of the 
nonlinear boundary value problem is obtained by a per- 
turbation scheme. Energy dissipation due to pure thermo- 
elastic cause for this case is found small. 
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The purpose of this investigation was to detect fatigue 
damage prior to fracture by means of the change in at- 
tenuation of an ultrasonic signal. The investigation was 
carried out on cement mortar beams subjected to com- 
pletely reversed flexure. 

An ultrasonic signal of from 112,000 to 120,000 cycles 
per second was transmitted through the length of a*cement 
mortar beam which was subjected to completely reversed 
flexure at the rate of 1,800 cycles per minute. The level 
of the output signal was plotted against signal frequency 
at intervals during the test to obtain a frequency response 
curve. A composite output was obtained by taking the area 
under this curve, and the drop in composite output as the 
test progressed was taken as an indication of fatigue 
damage within the mortar. 

There was continuing drop-off in composite output with 
increasing numbers of cycles for a sufficiently high stress 
level. For a sufficiently low level of stress, there was no 
change in composite output with increasing numbers of 
cycles tested. It was concluded that this method may have 
possibilities as a means of investigating cumulative fatigue 
damage and associated phenomena. 
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A method for the analysis of thin layered anisotropic 
shells has been developed by starting with the linear equa- 
tions of three dimensional elasticity which include equilib- 
rium equations, strain-displacement relations, and gen- 
eralized Hook’s law. Through a suitable order of magnitude 
consideration and upon certain thin shell approximations, 
it is shown that the problem may be reduced to a system 
of simultaneous partial differential equations involving 
middle surface displacement components. The thin shell 
approximations as applied to well behaved materials allows 
us to retain for the first approximation theory only six 
independent elastic parameters which are considered as 
functions of the radial coordinate, so that variation of 
elastic properties from layer to layer can be handled 
easily and nonhomogeneity in each layer can also be taken 
into account. 

The solution of the system of equations is obtained as 
a combination of a particular solution and a homogeneous 
solution. The particular solution represents the interior 
solution and the homogeneous solution supplies the edge 
effects. Particular solutions for the cases of tensiona, 
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torsion, internal pressure and pure bending have been ob- 
tained by an inverse method. Homogeneous solution for 
the case of symmetric deformations has been obtained by 
usual methods. Numerical calculations are included for 
each case for two layered reinforced plastic pipes. 

In addition to the simplicity of the approach used in 
this method, one other important feature is that now we 
have expressions for transverse stresses whichare usually 
not obtained by other thin shell theories. The results 
which seem to be interesting to the author are the appear- 
ance of extra stresses and the appearance of an interior 
moment for simple loading cases like axial tension, tor- 
sion, internal pressure, and the fact that even though we 
can eliminate this moment in the case of tension by 
choosing the loading axis properly, we cannot do so in 
other cases. 
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DYNAMIC ANALYSIS OF COPLANAR 
CRIMPED ELASTIC FILAMENTS 


(Order No. 61-4770) 


William Denney Freeston, Jr., Ph.D. 
Princeton University, 1961 


The natural frequencies for any mode of vibration of a 
single span filament with arbitrary, but small, initial 
curvature in the plane of the filament axis are found for 
several combinations of boundary conditions. Only the 
effects of bending are considered. The analysis is ex- 
tended to the case of a multi-span, simply-supported fila- 
ment. The natural frequencies for several specific cases 
are obtained. The analysis is also extended to the case of 
a multi-crimp filament supported at the ends only. 

The governing differential equation of motion of a co- 
planar filament with constant initial curvature is solved 
considering the effects of bending only. The frequencies 
of free vibration for the first three modes of vibration for 
the case of both ends built-in are obtained. 

The two above approaches are extended to the case of 
a coplanar filament with arbitrary initial curvature by an 
approximate procedure. 

A set of two governing differential equations of motion 
of a coplanar filament with arbitrary initial configuration 
is derived considering the effects of bending and stretching. 
The equations are quite lengthy and highly nonlinear. They 
are therefore simplified by an order of magnitude anaiysis 
of the individual terms. This approach is checked by ap- 
plying the simplified equations to the case of a straight 
filament. Solutions of the simplified equations including 
the effects of bending and stretching are examined for 
several specific cases. 

The natural frequencies of the first three modes for 
certain coplanar shapes and built-in boundary conditions 
are checked against results obtained using steel wire 
specimens. The experimental procedure used an alter- 
nating current passed through a wire specimen placed in 
a magnetic field. 
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A simple mathematical formulation, based on a special 
reduction of experimental data, for the stress-strain re- 
lation of a material under conditions of uniaxial stress is 
constructed. This is done by assuming an elliptical hys- 
teresis loop, so that the energy dissipation per cycle per 
unit volume, obtained by integrating the stress-strain 
relation over one complete strain cycle, matches the ex- 
perimental data. The development is then extended to the 
biaxial stress case, using the same (uniaxial) experimental 
data but with certain additional assumptions concerning the 
role of the distortional and dilatational strain energies in 
material damping. Both formulations are constructed pri- 
marily for structural metals. 

The formulation for the uniaxial case is then compared 
with a direct, geometric description of the hysteresis loop 
given by Davidenkov. This is done for the case of the vi- 
bration of a cantilever beam, and a satisfactory result is 
obtained. The vibration response problem of circular 
plates with both material and boundary damping is then 
studied and a solution technique using asymptotic expan- 
sions is demonstrated. 
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An approximate method is presented for determining 
the critical edge displacement of a simply supported 
square plate with a circular central role subjected to uni- 
form displacements of the supported edges. The solutions 
are obtained by applying the Ritz energy procedure to the 
assumed three-dimensional displacement functions. These 
functions are so chosen that they satisfy the displacement 
boundary conditions of the problem. 

An investigation is presented to establish the impor- 
tance of singular terms in the assumed displacement func- 
tions, relative to the computational difficulties which they 
introduce. Solutions obtained by choosing displacement 
functions containing only ordinary power series terms are 
compared with those including singular terms for square 
plates. The comparisons justify the use of displacement 
functions with no singular terms for hole diameters up to 
at least three-tenths of the plate dimension. The singular 
term becomes increasingly important for larger hole sizes. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





1942 ENGINEERING 





A conversion from the critical edge displacement to 
the critical load is made by an approximate method for 
the analyses involving no singular terms. This method 
amounts to the determination of an approximate load level 
for the plate at the instant of buckling. These critical 
loads are then compared with experimental results for 
square plates having hole diameters up to three-tenths the 
dimension of the plate. In interpreting the test data the 
critical load is taken to be the inflection point on the load- 
deflection curve. This procedure yields values for ex- 
perimental buckling loads that agree very well with the 
analytical results for functions containing no singular 
terms. Thus, neglecting singular terms in the assumed 
displacement functions is justified in problems of this 
nature when the holes are relatively small. 
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HYSTERETIC MATERIAL DAMPING 
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When analyzing a vibrating structure it is often neces- 
sary to estimate the amount of energy lost to damping 
during a cycle of vibration. The damping of some struc- 
tures is primarily due to stress-strain hysteresis of the 
structural material. If the local specific (per unit volume) 
value of hysteretic damping is known throughout a part the 
total damping of the part is obtainable by integration. The 
problem is to relate local specific damping energy to local 
dynamic stresses with a minimum of experimental testing. 

A classification is made of the possible sorts of dy- 
namic states of stress. Consideration is limited to biaxial 
states of stress whose stress components all vary witha 
common sinusoidal function of time. Only stress ampli- 
tudes small enough to ensure the absence of stress history 
effects are considered. A method requiring only uniaxial- 
stress damping data is proposed for the calculation of 
bounds for biaxial stress damping. These bounds are the 
values predicted by assuming purely dilatational damping 
and purely distortional damping. 

Available published data agree fairly well with these 
bounds. However, these data do not cover the whole range 
of possible biaxial states of stress. The “unexplored” part 
of the biaxial stress interval is investigated for this paper 
by means of vibration decay tests on beams and circular 
plates (of mild steel). Construction and operation of the 
experimental apparatus are discussed with particular ref- 
erence to the accuracy of the resulting data. Logarithmic 
decrement data for beams is converted to damping energy 
for uniform uniaxial stress by means of data reduction cal- 
culations. With this specific damping energy information 
bounds are predicted for the damping of a plate according 
to the proposed method. 

Experimental plate damping is bracketed by the theo- 
retical bounds thus verifying the theory for this sort of 





biaxial stresses. It is concluded that the theory will give 
satisfactory results provided its application is restricted 
to isotropic, homogeneous materials. Also the biaxially- 
stressed part and specimens for uniaxial-stress damping 
experiments should be from the same stock and the uni- 
axial tests should match the temperature and frequency of 
the application. 
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A kinetic study of the hydrogen reduction of siliceous 
iron oxide ores has been made over the temperature range 
from 500° C to 1000° C. The investigation deals with the 
rate of reduction of different sized fractions varying from 
-4+6 to -100+150 mesh. Four iron oxide ore samples were 
studied ranging in iron content from 28 per cent to that of 
pure hematite. 

It has been observed that two significant rate-deter- 
mining steps are taking place during the reduction process. 
The first is the phase boundary reaction between the sur- 
face of the ore particles and the gaseous hydrogen mole- 
cule. This is controlling only for a very brief period of 
time after the start of the reaction. The second and most 
important step in the reduction appears to be the diffusion 
of the FeO-Fe interface as the reaction goes tocompletion. 

The values of the activation energies for these two 
rate-determining steps have been calculated using the 
Arrhenius rate equation. An average surface reaction 
energy of activation of 7,323 calories per mole of iron has 
been obtained for the three siliceous iron ore samples. 
The average activation energy for the diffusion of the 
FeO-Fe interface is 14,387 calories per mole for the three 
siliceous iron ores. The reduction of the pure hematite 
produced a surface reaction activation energy of 7,100 
and an activation energy of 8,800 calories per mole of 
iron for the diffusion zone. The lower value for the dif- 
fusion zone of hematite is due to the sintering that has 
been observed to take place. 

The effect of the iron content in the ore on the over-all 
rate has been found to be quite significant. With increased 
iron concentration, the rate also increases. 

An exponential relationship between the reduction rate 
and the particle size has been obtained. This relationship 
may be expressed by the equation 


K = AoD” 


where K = rate gm/cm’-min. 


Ao = constant for any given temperature 


D particle diameter, cm. 
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n = approximately 1.1 for the surface reaction rate 
and 0.61 for the diffusion zone. 


Over the entire range of temperature, particle size and 
iron content, the over-all reaction rate has been found to 
vary almost five hundred fold to one from a minimum value 
of 0.0001 to a maximum of 0.05 gm/cm’-min. 
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The stable phases of the copper-aluminum alloy system, 
between 9.4 and 15.82 per cent aluminum, have been given 
previously as a and yz. The present work confirms 
earlier results that these phases are metastable between 
room temperature and 363°C. At 363°C, the a and y, 
phases undergo a peritectoid reaction whereby the new 
phase, a2, previously designated “X,” is formed. The 
equilibrium aluminum content of the a, phase is tenta- 
tively set at 11.2 per cent aluminum. The temperature of 
the peritectoid reaction has been established at 363° C + 
2.5°. The formation of the a2 phase was studied by tem- 
pering martensite structures. 

The crystal structure of the a2 phase has been estab- 
lished as face-centered cubic. Between 9.4 per cent alum- 
inum and 11.2 per cent aluminum two face-centered cubic 
phases, a and a2, exist in equilibrium. The a' lattice 
parameter of a, phase has been calculated from X-ray 
results, using the (200) reflection, as 3.6784A. The a' 
lattice parameter calculated from the (200) reflection for 
saturated a (9.4 per cent aluminum) is 3.6558A. 

The effect of small amounts of silver, indium and 
beryllium on the transformation of 8' martensite to a, 
has been studied. 

The addition of these elements, with the exception of 
beryllium, speeds the transformation of B' to a,+72. The 
addition of one-half per cent indium and one per cent silver 
had the most effect. Only one iron-containing alloy, a 
commercial aluminum bronze, was investigated. The 
transformation of B' to a», was the fastest in this alloy. 

The effect of cold work on the transformation of B' to 
a, was also studied. Cold working increased markedly the 
rate of formation of a, from £'. Whereas in quenched 
alloys with no cold work transformation proceeded at grain 
boundaries, in the cold-worked alloys nucleation of a2 oc- 
curred throughout the grains, the entire grains trans- 
forming to a, ina short period of time. 
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Quenched and tempered (Q & T) 4300 steels of five 
carbon levels varying from 0.22 to 0.56 per cent were 
investigated with the aim of establishing the effect of 
carbon and strength level on fracture toughness. The 


_ quenched steels were heat-treated at tempering tempera- 


tures from 400° to 1200°F to develop strength levels 
ranging from approximately 110 to 300 ksi tensile, or 90 
to 240 ksi yield strengths. Various criteria of transition- 
temperature and other fracture-toughness properties, as 
established by drop-weight, Charpy V, conventional ten- 
sion, and cylindrical, sharp-notch tension tests, were used 
for the evaluation of the steels. 

The lowest nil-ductility transition (NDT) temperatures 
for all strength levels in the range of 90 to 240 ksi yield 
are developed by an optimum carbon content of approxi- 
mately 0.35 to 0.38 per cent. Heat treatments to the same 
nominal strength level result in a general decrease in 
shear-toughness properties with increasing carbon con- 
tent. However, a discontinuity in this relationship is de- 
veloped at approximately the same carbon content as that 
which results in the lowest NDT temperatures. The notch- 
strength ratio, measured by cylindrical, sharp-notch ten- 
sion tests conducted at room temperature, is observed to 
increase with decreasing NDT temperatures. A discussion 
is presented of the significance of various Charpy V test 
features with respect to the design use of fracture-tough- 
ness properties. 
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This thesis is concerned with the relative survival 
time, in water, under laboratory conditions, of the coli- 
form and enterococcus groups of bacteria. The develop- 
ment of new media has revived interest in the use of the 
enterococcus group as an indicator of fecal contamination 
in place of the coliform group which is now widely in use. 
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A review of the literature indicates that numerous 
studies, in the laboratory and in the field, have been made 
on the die-off rate of coliform organisms in water, but 
only limited data are reported concerning the die-off rate 
of the enterococcus group. 

As part of the experimental work, B.O.D. dilution water 
was inoculated with sewage and stored in four-liter erlen- 
meyer flasks. The bacterial densities were measured by 
the membrane filter technique using M-Endo Broth MF for 
the coliform determination and KF streptococcus broth for 
the enterococcus determination. The effect of dissolved 
oxygen, temperature, and different sewages on the death 
rates of the coliform and enterococcus groups of bacteria 
was observed under laboratory conditions. 

The death rates of both groups of bacteria were af- 
fected by the dissolved oxygen content of the sewage-water 
mixtures as follows: 


a. The death rate for both groups was lower at “low” 
dissolved oxygen concentrations (D.O. less than 0.5 
ppm) than at “normal” dissolved oxygen concentra- 
tions (D.O. approximately 7.8 ppm); 


. The death rate for both groups was about the same, 
at “normal” dissolved oxygen concentrations, as it 
was at “high” dissolved oxygen concentrations (D.O. 
in excess of 37 ppm). 


The effect of temperature on the death rates for both 
groups was significant, but more pronounced on the entero- 
coccus group. Death rates were observed at three tem- 
peratures, 10°C., 20°C., and 30°C. Using raw sewage as 
the inoculum the results showed: 


a. for both groups of bacteria the rate was significantly 
greater at 20°C. than at 10°C., 


b. for the enterococcus group, the rate was signifi- 
cantly greater at 30°C. than at 20°C., 


. for the coliform group, in one run the rate was 
greater at 30°C. than at 20°C., but in two additional 
runs the rate was about the same at the two tem- 
peratures. 


Using treated sewage as the inoculum the results showed, 
for both groups of bacteria, a greater death rate at 20°C. 
than at 10°C., and a greater death rate at 30°C. than at 
20°C. 

In general, the death rates of both groups of bacteria 
were reproducible with the different raw sewage samples 
used at the various dissolved oxygen levels, and with the 
use of treated sewage at the various temperatures studied. 
Similar duplication of the death rates of the coliform group 
was obtained using different raw sewage samples at the 
various temperatures. Under these latter conditions, how- 
ever, the death rates of the enterococci could not be re- 
produced. 

Using treated sewage as the source of organisms the 
death rates were greater for both groups of bacteria than 
when raw sewage under similar conditions was used as 
inoculum. 

The data show that the enterococcus group is a better 
indicator of recent fecal contamination than the coliform 
group, because the enterococcus group does not multiply 
in water and the death rates were similar to or greater 
than obtained with the coliform group. 
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The present method for the determination of grease in 
sewage, sludge, and industrial waste involves the extraction 
of dried solids. The method does not measure an absolute 
quantity of a specific substance. Instead, groups of sub- 
stances are quantitatively determined based upon their mu- 
tual solubility in the organic solvent system that is used for 
extraction. Information onthe specific lipid compounds nor- 
mally found in sewage, sludge, and industrial waste is scant. 

The objectives of this study were: (1) to develop and 
evaluate a rapid wet, lipid extraction procedure; (2) to 
determine the specific lipids found in sewage, sludge, and 
industrial wastes by adsorption chromatography; and (3) to 
gather data on the amount of grease in the above wastes. 

A wet, lipid extraction procedure was adapted for use 
to analyze sewage, sludge, and industrial wastes and was 
compared to the standard Soxhlet grease extraction pro- 
cedure. The wet method consists of homogenizing the 
liquid sample with chloroform and methanol in such pro- 
portions that a miscible system is formed. Dilution with 
chloroform and water separates the homogenate into two 
layers. The chloroform layer contains the lipids and the 
methanol-water layer contains the non-lipids. The ex- 
tracted lipids are obtained by isolating the chloroform 
layer and removing the solvent. 

Wet extraction of pure compounds has shown that high 
percentage recoveries occur at high lipid concentrations. 
Extraction of sodium oleate at various pH values has shown 
that adjustment of samples to pH values of 1.0 for sewages 
and 2.0 for sludges, now recommended in the standard 
Soxhlet procedure, may not be necessary for soap hydrol- 
ysis. Acidification to pH 4.0 to 4.5 has been adopted for 
use with the wet extraction procedure. 

The standard Soxhlet procedure uses muslin disks as 
part of the filtration medium. Because it was difficult at 
times to remove the solids adhering to the muslin, the 
cloth was added to the extraction apparatus along with the 
solids. Experiments revealed that a considerable amount 
of weighable material was extracted from the cloth. The 
results obtained with the Soxhlet procedure were corrected 
for the amount of material extracted from thecloth. Pref- 
erably values should be determined on blanks with each set 
of samples extracted by either the Soxhlet or wet methods. 

The wet method was shown to be superior to the Soxhlet 
procedure because it extracts all of the lipids in a sample, 
rather than only those retained on a filter, and because it 
measures the compound lipids as well as the simple lipids. 
Between 21 and 35% of the lipids in raw sewage pass 
through the filters normally used in the Soxhlet grease 
extraction procedure. 

Fractionation of the lipids extracted, by both the wet and 
Soxhlet procedures, showed that hydrocarbons, glycerides, 
fatty acids, and compound lipids were found in sewage, 
sludge, and industrial wastes. Sterols were not found in 
any of the above samples. A higher percentage of compound 
lipids was found in the total lipid extract when the sample 
was analyzed by the wet method, than was found when the 
same sample was extracted by the Soxhlet procedure. 
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The percentage of compound lipids in the wastes ana- 


lyzed increased as the degree of biological treatment of the 


waste increased. Dried sludge contained 39% compound 


lipids, activated sludge 29%, primary sludge 15%, and raw 
sewage 14% when these samples were analyzed by the wet 
method. Microfilm $2.75; Xerox $9.00. 196 pages. 
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DOLCE’S “ARETINO” AND VENETIAN 
ART-THEORY OF THE CINQUECENTO 
(VOLUMES I AND II) 


(Order No. 61-4824) 


Mark Wentworth Roskill, Ph.D. 
Princeton University, 1961 


This thesis represents the first full-scale critical edi- 
tion of Lodovico Dolce’s Dialogo della Pittura intitolato 
l’Aretino to make its appearance, and is also a detailed 
study of the place of the Dialogue, which was published in 
Venice in 1557, in the over-all history of Italian Cinque- 
cento art-theory. The structure of the thesis falls into 
three main parts: an introduction of interpretative char- 
acter, a translation of the text and a commentary dealing 
with its individual details. 

The translation is based upon the printed text of 1557, 
and attempts an English rendering designed to be clear 
and close to the original, while at the same time catching 
as much as possible of its distinctive literary flavor. 
Translations are appended of the dedicatory letter from 
Dolce which prefaces the text of 1557, and of Dolce’s let- 
ters on artistic topics to Gasparo Ballini and Allessandro 
Contarini. 

The commentary serves three main ends: first, it 
seeks to indicate comprehensively the sources upon which 
Dolce drew, on both the theoretical and the biographical 
sides, and such variations of form or content as Dolce’s 
borrowings may show by comparison with what is found 
in the sources themselves; secondly, it offers biograph- 
ical material relating to the contemporary personalities 
whose names figure in the text, coupled with suggested 
reasons for Dolce’s introduction of allusions to them; 
thirdly, it provides a full documentary and philological 
investigation of the specific works of art to which Dolce 
refers — in particular paintings by Titian - and of the 








biographical material relating to Titian and other Cinque- 
cento artists that is incorporated. 

The introduction, finally, correlates what can be found 
out about Dolce from his other writings and from external 
sources of the same period withthe content ofthe Dialogue 
itself and with the interpretation of specific details within 
it that the commentary has offered. The topics of dis- 
cussion here include Dolce’s character and career, the 
philosophical content of the text (derived mainly from 
Cicero), its content of literary theory (in relation to the 
Ars Poetica of Horace, to Cicero, and to XVIth c. argu- 
ments in this field), its format, and last and most impor- 
tant, its theory of art. Discussion of the specific debts 
of Dolce, in this latter territory, to Vasari’s 1550 edition 
of the Vite, the letters of Aretino, Bembo, Castiglione 
and others leads on to a study of the sources for Dolce’s 
evaluations of particular artists, and thence to an investi- 
gation of Dolce’s specific relations with the Venetian 
humanist circle that was presided over by Aretino. The 
discovery here that Dolce’s connections with this circle 
belong in the period of the late 1530s and early 1540s, 
rather than that of the 1550s - when the Dialogue came to 
be composed and written out — leads on, in the concluding 
sections, to investigations of the literary genesis of the 
Dialogue, and of the manner in which its content reflects 
the atmosphere of Venetian humanist thought around 1540, 
when the sense of a kinship in art between Venice and 
Rome would seem to have been strongly in the air. 

Two appendices are added: the first of these discusses 
the later history of the Dialogue, especially reflections of 
its content in subsequent works and subsequent evaluations 
of it; the second, as a background to the interpretation of 
Venetian artistic thought in relation to Rome, offers a 
survey of the evidence which allows one to say that, be- 
tween 1500 and 1557, artistic contacts between Venice and 
Central Italy were in fact absolutely continuous. 
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THE EFFECT OF VARIOUS BINDERS 
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Elbert Harold Rongey, Ph.D. 
Michigan State University, 1961 


Various binders are added to bologna type sausage for 
the purpose of enhancing water retention during process- 
ing and improving the flavor, texture, tenderness, and 
juiciness of the product. 





The objectives of this investigation were to study the 
effects of non-fat dry milk, fermented non-fat dry milk, 
soya grits, phosphates, and type of meat on the palatability 
and processing characteristics of bologna. These were 
accomplished by conducting a series of comparison tests. 
The first included four levels of non-fat dry milk, 3.5, 

10, 15, and 20 percent, based on the weight of the finished 
product. The second comparison included 3.5 and 10 per- 
cent non-fat dry milk where each was used with regular 
binding, low fat, high fat, and low binding (included 25 
percent pork hearts) meat formulations. The third com- 
parison utilized the four meat formulations for comparing 
the effects of 10 percent soya grits, 10 percent non-fat 
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dry milk, and 4.7 ounces of phosphate (a mixture of 25% 
crossed linked potassium Kurrol’s salt plus 75% sodium 
tetrapyrophosphate) per 100 pounds of meat. The fourth 
comparison included tests on bologna and thuringer in 
which non-fat dry milk, with and without sodium tripoly- 
phosphate, was compared with fermented non-fat dry 
milk, with and without sodium tripolyphosphate. 

The factors evaluated in this investigation included 
flavor, texture-tenderness, juiciness, yield, heat transfer, 
shrinkage (7 day), moisture, protein, fat, pH of finished 
product, color as determined by Munsell Spinning Disks, 
and tensile strength. 

In the first comparison the addition of 3.5 percent non- 
fat dry milk increased the yield of bologna significantly 
over that of the control or 20 percent non-fat dry milk 
treatment. Non-fat dry milk did not influence percent 
moisture or protein at the levels tested but due to substi- 
tution of non-fat dry milk for meat in the formulation, the 
fat content was influenced significantly atthe higher levels. 

pH values were increased approximately 0.1 unit by 
the addition of non-fat dry milk. Color was lighter with 
higher levels of non-fat dry milk due to dilution of the 
meat pigment. Tensile strength was increased with 3.5 — 
and 10 percent non-fat dry milk whereas 20 percent re- 
sulted in a significant reduction in tensile strength. The 
flavor was improved most by the addition of 3.5 percent 
non-fat dry milk, while 10 and 20 percent increased juici- 
ness most and yielded the greatest differences in texture- 
tenderness. The addition of non-fat dry milk did not 
influence shrinkage (7 day). 

In the second comparison, in addition to confirming 
observations from the first comparison as regards mois- 
ture, protein, shrinkage, and pH, the type of meat did in- 
fluence the moisture and protein content. The percent fat 
was influenced significantly by both non-fat dry milk and 
type of meat. pH varies about 0.2 units between treat- 
ments and color was only slightly changed with 10 percent 
non-fat dry milk. Tensile strength was increased by ad- 
dition of non-fat dry milk and by the low binding meat 
formulation. Flavor and texture-tenderness were not 
influenced with the treatments of this comparison, how- 
ever, 3.5 percent non-fat dry milk and the low fat formu- 
lation reduced juiciness. 

In the third comparison, phosphate produced a signifi- 
cantly greater yield than the control. Phosphate, non-fat 
dry milk, and soya grits did not differ in their effects on 
yield. The regular binding and high fat formulations pro- 
duced greater yields than did low binding or low fat 
formulation. Addition of phosphate resulted in a signifi- 
cantly greater shrink than was produced with either non- 
fat dry milk or soya grits. The type of meat did not 
influence shrinkage. 

The protein content was higher where soya grits or 
low fat was employed. The type of meat had a significant 
influence upon the fat content. Phosphate and soya grits 
increased the pH by 0.1 to 0.4 units. A higher fat content 
yielded a lighter color and pork hearts or low fat yielded 
a redder color. Soya grits produced a more yellow 
color. The addition of phosphate, non-fat dry milk, 
soya grits, or low fat meat formulation increased the 
tensile strength, with phosphate showing the greatest 
effect. 

Soya grits, at the level tested, yielded bologna with a 
less desirable flavor than all other treatments. The low 
binding formulation yielded a more desirable flavor than 
that having a high fat content. Juiciness was significantly 





reduced by the addition of soya grits over that of other 
binders. Phosphate treated bologna received significantly 
lower texture-tenderness values than the control as did the 
low fat meat formulation compared with regular binding 
and high fat treatments. For thuringer in the fourth com- 
parison, the addition of non-fat dry milk, with or without 
phosphate, resulted in a greater yield compared with 
fermented non-fat dry milk, with and without phosphate. 
Addition of fermented non-fat dry milk resulted in greater 
shrinkage. While the moisture content was not influenced 
by these treatments, the protein content was greater where 
fermented non-fat dry milk was added. The percent fat 
was not significantly influenced by the variables of this 
comparison. 

The addition of either fermented non-fat dry milk or 
non-fat dry milk plus starter culture resulted in decreased 
pH values. Color differences between treatments were 
only slight. Tensile strength was significantly reduced by 
addition of fermented non-fat dry milk. The flavor of 
bologna was less desirable and juiciness was increased by 
the addition of fermented non-fat dry milk. Addition of 
7.5 percent fermented non-fat dry milk plus phosphate 
yielded bologna that was significantly more tender than 
bologna containing 3.5 percent non-fat dry milk plus phos- 
phate. Microfilm $2.75; Xerox $7.20. 151 pages. 
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Preliminary trials on a procedure for whipping butter 
by the batch method using a Hobart machine model A120 
(beater r.p.m. was 90) indicated that a butter temperature 
of 70° F.was satisfactory. Butter at 60° or 65° F. whipped 
adequately to overruns of 50, 75, 100 and 125 percent but 
required a longer time. The color became lighter as the 
overrun increased and concomitantly the firmness de- 
creased as measured by a Precision penetrometer. In 
comparison with standards for butter, whipped butter de- 
creased in score of body and texture as the percent over- 
run increased from 50 to 125. 

Whipped butter (salted) deteriorated in storage at 
40° F. when held for 1 month and longer. The rate was 
accelerated as the overrun increased. Similar results 
were observed in trials with storage at 34° F. although the 
rate of flavor change was significantly slower. Duplicate 
samples that were held at -10° F. did not show any flavor 
deterioration until after 32 weeks. Whipped unsalted 
butter had similar keeping qualities. 

The addition of 0.05 percent antioxidants, BHT or BHA, 
in general exerted a slight beneficial effect on the flavor 
stability during storage at 40° F. Combination of BHT 
and BHA and/or with NDGA was slightly more effective 
in delaying a decrease in flavor score. 

Chromatographic analysis failed to reveal compound 
or compounds responsible for the off-flavor of fishy, 
rancid or oxidized butters. 

Microfilm $2.75; Xerox $3.80. 67 pages. 
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The major objectives of this thesis are to describe and 
explain the seasonal and regional variations of the climate 
on the Antarctic continent. This work is preliminary in 
nature in that it is based almost exclusively on surface 
and upper air meteorological observations recorded at the 
seven widely distributed United States Antarctic weather 
stations during the IGY period, from June 1957 to Decem- 
ber 1958. Although the few stations and their short period 
of record impose a serious handicap, this is compensated 
for in a measure by the fact that these data, taken simul- 
taneously over a vast area, have a homogeneous quality 
which permits of their being treated in a rigorous Statis- 
tical manner, thereby providing the basis for a quantita- 
tive analysis of the dynamic climatology of Antarctica. 

In the development of the dissertation consideration is 
first given to the great controls of the Antarctic climate, 
namely the continent itself, the surrounding oceans, and 
the general and secondary circulation. The vertical struc- 
ture of the atmosphere is examined next, in terms of the 
classification of upper-air soundings, followed by a cli- 
matic treatment of the troposphere in which temperature, 
pressure and wind regimes are investigated. Attention is 
subsequently focussed on the surface climate. Seasonal 
and regional variations of the surface climate are de- 
scribed and explained, wherever possible, and finally the 
elements of weather and climate are synthesized into a 
preliminary climatic regionalization of Antarctica. 

Certain salient characteristics of the Antarctic climate 
stand revealed by this study. The interior of the continent 
is found to be cloaked in a veneer of cold air for most of 
the year. This surface ‘skin’ of cold air, which is approxi- 
mately 300 meters deep and is characterized by steep 
surface inversions and katabatic winds, forms a disconti- 
nuity with the atmosphere above. Weather disturbances 
and the radiation effects of clouds remove the ‘skin’, only 
on rare occasions in the remote interior, but much more 
frequently at the coast. 

The perturbation element is shown to be of major im- 
portance in the climate of the Antarctic. Numerous dis- 
turbances develop in the mid-latitudes and spiral into the 
continent. They are steered, mainly by anticyclonic block- 
ing activity, towards preferential areas of the continent, 
markedly affecting the coastal margins as well as the 
lower west Antarctic plateau, but only on rare occasions 
penetrating the high interior eastern plateau. 

Temperature and pressure regimes, both at the surface 
and in the troposphere, are characterized by large aperi- 
odic fluctuations, the most outstanding of which occur con- 
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currently over vast areas and through deep layers of the 
atmosphere. These large fluctuations are in the nature 

of ‘singularities’ and are associated with large-scale 
weather situations. During winter there is a greater fre- 
quency of disturbed weather and as a result the variations 
of all climatic elements are at a maximum in the low-sun 
season. 

A preliminary regionalization of the Antarctic shows 
that the climate of the high east-Antarctic plateau is basi- 
cally different from that at the coast, while the climate of 
the lower west Antarctic plateau, although transitional in 
nature is more closely associated with the coastal climate. 
Moreover, there is evidence to indicate that climatic sub- 
regions can be differentiated along the coast itself. De- 
spite the limitations of data, the analysis in this thesis 
reveals that both weather types and climatic regions do 
exist in the Antarctic and can be identified. 

Microfilm $4.40; Xerox $15.55. 344 pages. 
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The Rio Grande bisects its delta and flood plain, so 
that the northern portion of the region lies in Texas and 
the southern part in Mexico. The “Magic Valley” of Texas 
is world famous, but the Mexican share of the lower 
river’s alluvial lands is virtually unknown. For the past 
several decades, however, the lower Rio Grande region in 
Tamaulipas has become the leading cotton producer in 
Mexico and one of the most important producers of natural 
gas and oil in the country. It has been the purpose of this 
dissertation to present a study of the historical, physical, 
and economic geography of this little-known but rapidly 
developing part of Mexico. 

This study is based upon five periods of field study, 
from 1952 through 1957 of the whole lower Rio Grande 
flood plain and delta, but especially of the Mexican portion 
of the region bounded by the river on the north, by the 
Gulf of Mexico on the east and southeast, and by the irriga- 
tion canals at the edge of the cleared and utilized section 
on the west and southwest. Research for the historical 
geography of the region was done mainly in the libraries 
of The University of Texas, especially the Latin American 
Collection and the Matamoros Archives in the Barker 
Texas History Center, in the Library of Congress, Wash- 
ington, D.C., and in several libraries and institutions in 
Mexico. 

During the aboriginal period the lower Rio Grande re- 
gion was never the site of an important Indian culture, and 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 84% inches; the number of pages in the manuscript. Please order copies by number. 





1948 GEOGRAPHY 





hence it did not attract the interest of the Spanish ex- 
plorers who in the first generation of their conquest of 
the western Gulf region had discovered the Rio Grande 
delta but had not chosen to establish any settlements there. 
It was not until the mid-eighteenth century that the Span- 
iards explored and settled northern Tamaulipas, but the 
Rio Grande delta region was avoided and settlements on 
the river were established far upstream. The need for a 
seaport to serve the Eastern Interior Provinces resulted 
in the establishment of a maritime aduana at Matamoros 
in 1820, but a long period of political and military conflict 
delayed development of the region except for brief but 
ephemeral utilization of the river and seaport during the 
United States-Mexican War of 1846-1848 and the Civil 
War in the United States when Matamoros served briefly 
as the principal seaport of Texas. 

In 1848 the Rio Grande became the eastern boundary 
between the United States and Mexico, and for almost a 
hundred years conditions in the two countries were such 
that the Texas portion of the lower Rio Grande region de- 
veloped at the expense of the Tamaulipas portion. Within 
the past several decades, however, various agencies of 
the Mexican government have been at work in the region 
constructing large-scale irrigation and drainage works, 
producing natural gas and oil, constructing highways and 
airports, and carrying out and planning other capital im- 
provements. The Mexican lower Rio Grande region is 
already making substantial contributions to the economy 
of the state and the nation, and it is rapidly taking its 
place as one of the most important agricultural and future 
industrial sectors of Mexico. 

Microfilm $5.70; Xerox $20.30. 448 pages. 
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This study of the political geography of the 2,200 mile- 
long India-China boundary aims at tracing the development 
of the present boundary dispute between the two countries 
as revealed by documentary evidences, tradition, and ad- 
ministrative control. The study is based on documents 
and maps available from various sources in India and the 
United States. An attempt has also been made to trace the 
relationship of the boundary with the physical and cultural 
settings of the border region, and to analyze the histori- 
cal, ideological, and economic bases of the dispute. 

The boundary has been defined on the basis of topo- 
graphical maps of the Survey of India and official defini- 





tions given by India and China from time to time. For the 
purpose of this study the India-China boundary has been 
divided into three sections: (1) the western--the boundary 
of the State of Jammu and Kashmir (India) with Sinkiang 
and Tibet (China), (2) the central--the boundaries of the 
Punjab, Himachal Pradesh, and Uttar Pradesh with Tibet, 
and (3) the eastern--the northeastern boundary of India 
with Tibet (the McMahon Line). The boundaries of Sikkim 
and Bhutan with Tibet have not been included in this study. 

This paper presents first an account of the physical 
and cultural settings of the border area, then as follows, 
in order: the Indian definition of the boundary, the develop- 
ment of the boundary dispute (including a section on the 
principle of waterparting as applied to the India-China 
boundary), ideological and economic bases of the dispute, 
and recent efforts for a solution of the boundary problem. 

Most of the border area is unsuitable for human oc- 
cupation. The ethnic pattern is not sharply marked and 
so it is difficult to draw a reasonable boundary in this area 
on any ethnic ground. In common with problem boundaries 
elsewhere, this boundary also suffers from lack of sharp 
definition. The waterparting principle is not strictly used 
throughout. 

The territorial dispute between India and China in- 
volves about 50,000 square miles of Indian territory 
claimed by China, including about 2,000 square miles in 
Bhutan. Border incidents started as far back as July, 
1954, and have been continuing since then. Historically, 
China has engaged in cartographic aggression against 
India since 1919, although until recently India has ignored 
such Chinese activities. An examination of documentary 
evidences shows that, except for the northern boundary of 
Jammu and Kashmir, there are specific treaties and 
agreements regarding the settlement of the India-China 
boundary as claimed by India. On the other hand, Chinese 
claims are not well founded. In addition, India has ad- 
ministered the disputed territories for several decades; 
in certain sections for centuries. It is only recently that 
China has occupied about 12,000 square miles of Indian 
territory in Ladakh. Besides the historical basis, the dis- 
pute has economic and ideological raisons d’étre as well. 

Both the countries have offered proposals during the 
last two years for resolving the dispute but none of these 
ideas could materialize. China is holding what she has 
occupied. 

Any solution to this problem should be based on his- 
torical, physical, and administrative considerations. The 
following steps have been suggested for such a solution: 
(1) a close examination of historical documents produced 
by both sfes in order to weigh their traditional claims, 
(2) an agreement on a set of principles for delimiting the 
boundary, (3) detailed and exact definition from point to 
point, and (4) demarcation in those sections where the 
physical features are not clearly marked. 
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An area of one hundred square miles around Augusta 
and Gardiner, south central Maine, contains tightly folded 
lower Paleozoic and possibly Precambrian sediments 
metamorphosed in the almandine amphibolite facies and 
intruded by upper Paleozoic and lower Mesozoic igneous 
rocks. Schists, gneisses, granulite, and marble, which 
were originally shales, dolomitic siltstone, and dolomite, 
make up the stratigraphic section. 

The folds are isoclinal and axial planes are vertical or 
slightly overturned to the southeast. A major anticline 
and a syncline plunge gently to the northeast. Subsidiary 
folds plunge more steeply to the southwest. 

The earliest intrusive rocks are small concordant 
bodies of foliated granodiorite, which are followed by gran- 
ites and a later pluton of alkalic rocks. The intrusive se- 
quence ended with epizonal alkali-olivine basalt dikes. 
The granites and granodiorite are possibly comagmatic, 
but the alkalic rocks and basalt are not genetically related 
to each other or to the granites or granodiorite. 

The largest intrusive body in the area is the Hallowell 
granite pluton, which is roughly ten square miles in area 
and is elongated parallel to the N30E trend of fold axes 
but is sharply discordant in detail. The pluton was em- 
placed at a depth transitional between mesozone and cata- 
zone by forceful and repeated injection of at least partly 
molten material. Stoping was a minor process which 
modified contacts after emplacement was nearly complete. 

The Hallowell granite contains roughly 30 percent each 
of quartz, microcline microperthite, and albite or sodic 
oligoclase. Biotite, muscovite, and accessory minerals 
make up the remaining ten percent of the rock. The mode 
of the granite is uniform throughout the pluton, and cor- 
responds closely to minimum melting compositions in the 
system NaAlSi,O,-KAISi,O,-SiO,-H,O. The granite was 
emplaced at an estimated temperature of 650150°C., and 
at a water pressure of 300011000 bars. The two feldspars 
(now low albite and almost completely ordered micro- 
cline) show evidence of a complex history of inversion 
and exsolution since their primary crystallization as two 
sanidines. 

Muscovite-rich adamellite and tourmaline-bearing 
granites form marginal facies of the pluton and also occur 
in outlying pods. Near contacts with marble, granite 
magma was locally dehydrated, but desilication was 
negligible. 

Sodic syenites and sodic nepheline syenite (litchfield- 
ite) form a pluton emplaced by forceful intrusion and stop- 
ing. The five alkalic rock types, in the apparent order of 
their intrusion, are foliated mafic syenite; sugary-textured 
syenite containing discrete grains of albite and microcline; 
magnetite-biotite syenite containing mesoperthite; nephe- 
line syenite, and a corundum-bearing albitite pegmatite. 
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The alkalic rocks, probably members of the White 
Mountain magma series, were emplaced in the mesozone. 
The magmas representing the first four rock types were 
already differentiated at the time of intrusion. The sye- 
nite magmas caused desilication of metasediment inclu- 
sions, but not of the surrounding country rocks. Locally, 
quartz syenite was produced by assimilation of a large 
amount of quartz-bearing metasediment in syenite. 

With the exception of the albitite pegmatite, which may 
be a late stage hydrothermal product, the alkalic rocks 
fall on a trend of decreasing silica in the system NaAlSiO,- 
KAISiO,-SiO,. The nepheline syenite is close to the mini- 
mum melting composition in the silica-poor part of the 
system. The temperature of intrusion was higher and the 
water pressure probably lower than in the Hallowell 
granite. Microfilm $3.40; Xerox $11.95. 264 pages. 
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The Rangeley quadrangle is located in west-central 
Maine in the Northwestern Lake and Forest Region, a re- 
gion of stratigraphic and structural complexity. The em- 
phasis in this study was placed on the geomorphology of 
the area with some consideration of the petrology, strati- 
graphy, and structure. The field work consisted of pace 
and compass mapping. The rock specimens collected inthe 
field were examined megascopically and microscopically. 

The major topographic features represent modification 
of a maturely dissected preglacial topography, and owe 
their development to the competency of lithologic types 
and the regional attitude of the foliation, bedding, joints, 
and faults. These have given rise to valleys and ridges 
that trend to the northeast or northwest. 

The modification of the topography by the ice sheet that 
moved towards the southeast consists of both erosion and 
deposition. The hills and knolls were smoothed, rounded, 
and left bare of soil and vegetation. Glacial striae, 
grooves, over-deepened valleys and basins, hanging val- 
leys, and stoss and lee topography, cirques and tarns, and 
paternoster lakes, are found in many parts of the quad- 
rangle. Glacial deposition consisted of a thick carpet of 
till, especially at the lower elevations, kames, and eskers, 
outwash, erratics and some glaciofluvial valley deposits. 
Post-glacial geomorphic features include youthful streams, 
a number of which were superimposed over preglacial 
topography, lacustrine-deltaic deposits, ice ramparts, and 
evidences of regional uplift. 

Four formations of probably Silurian age were recog- 
nized. They include the following (oldest to youngest): 
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Perry Mountain, Smalls Falls, and the Madrid. The Perry 
Mountain formation is characterized by conglomerate 
lying near the top of a basal greenish-blue argillite, which 
grade upwards into well-bedded pure quartzites, stauro- 
lite schists, and sandy biotite schists. The Smalls Falls 
formation consists of closely-bedded impure quartzites, 
black slates and phyllites, with some limestones, and is 
characterized by the abundance of sulfides, primarily 
pyrrhotite, and by the limonite stain on weathered sur- 
faces. The Madrid formation is composed of calcareous 
quartzites, argillites, limestones, and schists, and is 
characterized by the abundance of calcite and by the vio- 
lettish color on freshly fractured quartzites. 

The sialic granitoid bodies found in this quadrangle 
include the Redington Batholith, the Bald Mountain Pluton, 
and the Old Blue Pluton. The most common phase of these 
rocks is quartz monzonite, which is found with both 
coarse-grained and porphyritic textures. 

The rocks in the vicinity of the contacts with the plu- 
tons show the effects of contact metamorphism as indicated 
by the presence of hornfels and sillimanite. Middle-grade 
metamorphism occurs in most of the remaining rocks of 
the quadrangle, with the exception of the area just to the 
north of Rangeley Lake which is in the low-grade meta- 
morphic zone. 

The strikes of the formations are to the northwest, 
while the beds dip steeply to the southeast. The structure 
can be explained on the basis of strong isoclinal folding. 
The absence of the noses of folds, the steep dip of the beds, 
the omission of beds, the abundance of longitudinal fault- 
ing, indicate that pleated folding may account for the 
structure. A third hypothesis, based on the possibility of 
folding plus faulting across the quadrangle, is discussed. 
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The ultramafic rocks of the Appalachian Range in 
southeastern Quebec consist of harzburgite, dunite and 
associated pyroxenite and gabbro. They are intruded later 
by dike rocks of mainly two groups, earlier dioritic rocks 
and later granitic and pegmatitic rocks with which this in- 
vestigation is concerned. The dikes were emplaced as 
partly crystallized magma by wedging along the fractures 
and joints in the serpentinized ultramafic rocks. The 
presence of large inclusions in these dikes indicates that 
the process of stoping was also operative. The granitic 
rocks are quartz monzonites, with one-third each of 
plagioclase (An,,_,, ), potash feldspar (Or...) and quartz. 
The normative chemical and modal compositions are very 
close to the minimum of the synthetic “granite-water” 
system. The potash feldspar is rarely orthoclase, com- 
monly halfway inverted to microcline; the optic angles 
show direct correlation with the triclinicity of the lattice. 
Biotites are of three types and show increase in the unit 
cell dimensions with decrease in the temperature of their 
formation. 





A leucocratic quartz monzonite forms large dikes in 
the Normandie mine. Abundant andalusite-bearing granites 
(mainly quartz monzonite) are common in the northern 
part of the Jeffrey mine, Asbestos. A riebeckite-bearing 
granite has been produced by the hydrothermal metasoma- 
tism of the biotite-muscovite quartz monzonite of the Lake 
Asbestos mine, Black Lake. 

A loellingite-bearing pegmatite occurs in the Jeffrey 
mine; granitic pegmatites and albitites are also common. 

At the borders the granitic and dioritic rocks are 
modified to assemblages consisting of grossularite, 
diopside, vesuvianite, prehnite, calcite, etc. The serpen- 
tinite with 7 A serpentines has been thermally metamor- 
phosed at the contact to a dark zone consisting mainly of 
14A chlorites, penninite and clinochlore, which show a 
systematic increase in the Al/Si ratio towards the contact 
of the dikes. In other cases the serpentinite wall rock has 
been converted to diopside, anthophyllite, talc, biotite, 
chlorite, etc. The wall rock is, therefore, dehydrated and 
the released water is absorbed by the intruding dike. The 
silica needed for the reactions was supplied by the dike, 
resulting in loss of silica from the dike before crystal- 
lization of quartz. Hence some of these desilicated quartz 
monzonites are porous and consist of a network of feld- 
spar crystals with the interstitial space, commonly oc- 
cupied by quartz, left vacant. Later hydrothermal albite, 
diopside and metahalloysite partially filled these cavities. 

The contact relations show that the asbestos ore bodies 
have not been formed by hydrothermal effects produced 
by the granitic dikes. 

The hornblende-bioite diorite occurs in the Normandie 
and Vimy mines, Black Lake. It consists of large poiki- 
litic hornblende enclosing euhedral plagioclase, and grades 
to modified dioritic biotite-plagioclase rocks, which also 
occur abundantly in the Jeffrey mine. These dioritic 
rocks are replaced in places by profuse lime-silicate 
mineral assemblages forming rodingitic rocks. Hornblende 
appears to have been unstable in the water-rich environ- 
ment provided by the serpentinite which the dike intruded. 
The conversion of hornblende to biotite and chlorite re- 
leased a large amount of lime, which formed the lime- 
silicate minerals. 

The origin of the rodingites of other areas is an obscure 
problem. It could be best interpreted by the same process 
as that which operated in the rocks of the present area. 
The intrusion of gabbro and diorite dikes in serpentinite 
leads tothe conversion of pyroxene to hornblende and finally 
to chlorite; at the same time the crystallizing plagioclase 
becomes more albitic. It is the water-rich environ- 
ment of the serpentinized ultramafic rock that is respon- 
sible for affecting the normal sequence of crystallization 
of the dikes intruding it. The lime and alumina, which 
normally would have gone to form the pyroxene and the 
anorthite molecules accumulate in the residual hydrous 
melt forming abundant lime-rich hydrothermal minerals. 
The lime in rodingite is, therefore, not derived by serpen- 
tinization of the ultramafic wall rocks. 
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STRATIGRAPHY OF THE FREDERICKSBURG 
DIVISION, SOUTH-CENTRAL TEXAS 


(Order No. 61-4707) 


Clyde Herbert Moore, Jr., Ph.D. 
The University of Texas, 1961 


Supervisor: Keith P. Young 


Rocks of the Fredericksburg Division in south-central 
Texas were deposited on the slowly subsiding west flank 
of the Tyler Basin. In this area there are three strati- 
graphically unique sub-areas. The Southern Area has a 
thick Edwards Limestone unit overlying a thin Walnut se- 
quence. The Intermediate Area has a thinner Edwards 
sequence, and Comanche Peak Limestone intervening be- 
tween the Edwards and an expanded Walnut Formation. 
The Paluxy sand occurs at the base of the Fredericksburg 
in the Northern Areaand there is further expansion of the 
Walnut Formation accompanied by an attenuated Edwards 
biohermal limestone so characteristic of this formation 
in north-central Texas. 

The Walnut Formation has five members, from bottom 
to top, the Bull Creek, Bee Cave, Cedar Park, “Keys 
Valley marl” and “Owl Creek marl.” The Cedar Park 
member of the Walnut Formation is amended to include 
only the nodular fossiliferous micrite below the oosparite 
and pelsparite occurring at the Cedar Park quarries in 
Williamson County. This ossparite and pelsparite is 
termed the Whitestone lentil of the Edwards Limestone. 

A similar lentil in the vicinity of Moffat, Bell County, is 
named the Moffat lentil of the Edwards Formation. 

The Edwards, Comanche Peak and Walnut are inter- 
gradational one into the other. The Walnut-Paluxy contact 
in southern Coryell County is unconformable, but the two 
units are probably time-equivalents regionally. The 
Fredericksburg- Trinity and Fredericksburg-Washita con- 
tacts are interpreted to be unconformable. 

The Fredericksburg Division contains 12 basic facies. 
The horizontal and vertical distribution of these facies as 
shown by a series of lithotope maps, helps to explain the 
Fredericksburg as a cyclic unit with a series of terrige- 
nous units transgressing from north to south, blanketed 
by deeper water lime muds. The Edwards rudistid facies 
transgressed from south to north. 
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The Ojinaga Formation in the Chihuahua- Texas border 
region includes the least interrupted sequence of strata 





of the latter part of early Cenomanian through early Turo- 
nian age in North America, and has yielded the best known 
collections of late early Cenomanian ammonites. These 
rocks were deposited in the Chihuahua trough which was 
connected to the southwest with the main part of the Mexi- 
can “geosyncline.” 

The Ojinaga Formation in its lower beds contains the 
early Cenomanian genera Pseudacompsoceras and Eu- 
hystrichoceras, overlain by many poorly preserved man- 
telliceratines of possible middle Cenomanian age. 

The vascoceratid genera, Pachyvascoceras, Vascoce- 
ras, and Fagesia, relate the early Turonian fauna of this 
area to the Salmurian of the Tethyan province, but their 
occurrence with Acanthoceras (2 species), Quitmaniceras 
(a schloenbachiid), and Allocrioceras of the Boreal prov- 
ince permits a more accurate relation of faunas of these 
two provinces. Associated lower Turonian forms are 
Mammites and Pseudaspidoceras. 

A late early Turonian fauna includes Spathites, Ne- 
optychites, Mammites (?), Collignoniceras, Coilopoceras, 
and Romaniceras. 

In the seemingly conformable shale section of the 
Ojinaga Formation the scarcity of late Cenomanian fossils 
may be due to lack of preservation in the 800 to 1,000 feet 
of shale between the middle Cenomanian mantelliceratine 
beds and the Salmurian. 
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GRAVITY AND MAGNETISM OF THE 
OUACHITA STRUCTURAL BELT IN 
CENTRAL TEXAS 


(Order No. 61-4725) 


Joel Smith Watkins, Jr., Ph.D. 
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Supervisor: William R. Muehlberger 


Gravimetric and magnetometric investigations of the 
Ouachita structural belt in central Texas show that gravity 
minima correspond to a tectonic zone containing unmeta- 
morphosed to weakly metamorphosed sedimentary rocks 
and gravity maxima correspond to a tectonic zone con- 
taining thoroughly altered low to medium grade metamor- 
phic rocks. The boundary between these two zones can 
be estimated within 5 miles on the basis of gravity anoma- 
lies. The two zones appear to be separated by low-angle 
thrust faults with a calculated minimum displacement of 
12 miles. It may be possible to locate the boundary be- 
tween the structural belt and the foreland on the basis of 
anomalies in the earth’s magnetic field. Estimates of the 
maximum thickness of the sedimentary prism based on 
gravity and magnetic anomalies are compatible with thick- 
ness determined from drilling. Gravity anomalies in the 
Marathon Basin are aberrant with respect to the rest of 
the structural belt. 
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A DETERMINATION OF THE 
PREVALENCE OF CERTAIN HARMFUL 
SAFETY MISCONCEPTIONS AMONG 
SEVENTH AND EIGHTH GRADE PUPILS 


(Order No. 61-6214) 


Phyllis Laurene Douglass, Ed.D. 
Boston University School of Education, 1961 


Statement of the problem.--The purpose of this study 
was to construct an instrument that could evaluate the 
prevalence of certain safety misconceptions which were 
considered harmful to seventh and eighth grade pupils, 
and to determine the current acceptance of these miscon- 
ceptions on the instrument and to compute the variations 
of the acceptance according to grade level. 





Procedure.--Phase one was the construction of a safety 
misconception inventory. To develop this instrument a 
list of safety misconceptions was secured from previous 
studies; textbooks and articles pertaining to safety; radio, 
press, magazine, television, and other sources which 
stated or implied safety misconceptions. A list of four 
hundred sixteen misconceptions was compiled. The com- 
pilation of misconceptions was submitted to a jury of 
twenty safety experts for validation. From the list of four 
hundred sixteen misconceptions, two hundred were se- 
lected for the final instrument. 

Phase two was the administration of this final instru- 
ment to five hundred eighty pupils in seventh and eighth 
grades, in four communities; statistical treatment of the 
data; and the interpretation of the statistical data to formu- 
late recommendations for the development of a more func- 
tional curriculum in safety education. 





Results.-- 


1. Two per cent to eighty-six per cent of the seventh 
grade pupils and two per cent to sixty-nine per cent 
of the eighth grade pupils subscribed to the ex- 
tremely harmful safety misconceptions. 


. One per cent to eighty-five per cent of the seventh 
grade pupils and two per cent to sixty-eight per 
cent of the eighth grade pupils subscribed to the 
very harmful safety misconceptions. 


Two per cent to eighty-two per cent of the seventh 
grade pupils and three per cent to eighty-three per 
cent of the eighth grade pupils subscribed to the 
moderately harmful safety misconceptions. 


Twelve per cent to ninety-two per cent ofthe seventh 
grade pupils and five per cent to seventy-six per 
cent of the eighth grade pupils subscribed to the 
siightly harmful safety misconceptions. 


. Sixty-one of the two hundred harmful safety mis- 
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conceptions used in this study increased in preva- 
lence from seventh to eighth grade. 


. One hundred twenty-eight of the two hundred harm- 
ful safety misconceptions decreased in prevalence 
from seventh to eighth grade. 


. Boy Scout membership indicated some relationship 
to learning proper safety concepts as determined 
by Chi-square. 


. Summer camp and Girl Scout membership show no 
relationship to learning proper safety concepts 
as determined by Chi-square. 


Conclusions.-- 








1. Fifty per cent or more of the seventh grade chil- 
dren subscribed to forty-one, while fifty per cent 
or more of the eighth grade children subscribed 
to thirty-three, of the two hundred harmful safety 
misconceptions; which leads to the conclusion that 
an increase of knowledge and age does not eliminate 
the acceptance of certain harmful safety miscon- 
ceptions to any marked degree. 


. Variations in prevalence do exist as shown in the 
increase of sixty-one of the harmful safety mis- 
conceptions from seventh to eighth grade and the 
decrease of one hundred twenty-eight harmful safety 
misconceptions from seventh to eighth grade. 


- Boy Scout membership aids in the learning of safety 
concepts. Girl Scout membership does not seem to 
aid in the learning of safety concepts to any marked 
degree. Summer camp experience shows no par- 
ticular influence on pupils in learning safety 
concepts. 


. Harmful safety misconceptions subscribed to by 
seventh and eighth grade pupils can be employed 
as a partial basis for the selection of subject matter 
and experiences in the area of safety education. 


. There seems to be a need for more extensive safety 
education in the schools. 


- More extensive studies should be done involving 
background experience and safety. 
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This dissertation focuses on the multiple effects on 
medical values of the transition from private entrepre- 
neurial practice to the context of organization. 

Medicine is the most eminent of American professions. 
It is also one of the last groups of major social signifi- 
cance to be subjected to the modern imperatives of organ- 
ization. Though organization was implicit in the develop- 
ment of medical science and specialization of function, 
physicians have resisted the forces of organization with 
astonishing success. That this resistance has been pos- 
sible is a testament to the power and prestige of the 
medical profession in American life. 

The idea of a profession andthe development of medical 
ethics are treated preparatory to delimiting the ideal 
physician as conceived by the American Medical Associ- 
ation. The implications of this ideal conception are ex- 
amined by inference and analogy and by a survey (including 
mailed questionnaires and personal interviews) adminis- 
tered to a sample of local physicians. 

Of particular concern is the problem of personal and 
professional identity of the young physician as complicated 
by the proliferation of medical specialties and the assump- 
tion of bureaucratic functions within the administrative 
machinery of the modern hospital, group medical practice 
and government service. New roles are being forced upon 
physicians by the imperatives of science and organization. 

Hypothesizing that the basic values of the organized 
medical profession are most clearly evident in situations 
of stress, these values are examined with particular em- 
phasis on the challenges of specialism, group and hospital 
practice, and the ultimate threat of compulsory health in- 
surance. The profession’s response to increasing govern- 
ment intervention in medical care is examined through 
perusal of progressive revisions of the Principles of Medi- 
cal Ethics and the Proceedings of the AMA House of Dele- 
gates. In certain respects, the traditional conception of 
the physician and his social role is found to be inappropri- 
ate to the work environment of physicians in organizations. 
The traditional conception presupposes private entrepre- 
neurial practice by a general practitioner; its values, in- 
fused with the business ideology of free enterprise and 
competition as well as the professional emphasis on indi- 
vidual service, become increasingly dysfunctional in the 
organizational contexts of hospital and group medical 
practice. Yet the threats to customary medical ethical 
assumptions, instead of encouraging reevaluation and re- 
vision of the ethical principles, tend to solidify medical 
opposition to the overt recognition of change in the means 
of administering medical care. As the hiatus between the 
work environment and the traditional assumptions in- 
creases, the ethical principles become less meaningful. 
As the physician is forced to assume roles and functions 
increasingly inappropriate to his traditional assumptions, 
a clear conception of identity and role definition will be- 
come more difficult, and the conflict posed by the medical 
profession--between individual and organization--will be- 
come more acute. 











Many of us contribute--in one way or another--to the 
complex institutional administration of medical care; cer- 
tainly all of us are potential patients. Since the medical 
profession is so basic in American life--both personally 
and institutionally--whatever happens to physicians is of 
prime concern and determinant importance to the other 
professions, to the policy-makers in government, and to 
the public at large. 
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The purpose of this study was the investigation of at- 
titudes toward various aspects of nursing and nursing 
education held by student nurses in three diploma and 
three degree schools of nursing in Texas at the freshman, 
junior, and senior levels in the educational programs. In 
addition to evaluating variations in student attitudes be- 
tween programs and among schools and levels, the re- 
search also assessed the kinds of adjustment problems 
reported by the students. 

Attitudes of students were elicited by means of a set 
of twenty-four incomplete sentences. Groups of three sen- 
tences were associated with eight attitude areas relative 
to nursing and nursing education: expectations, the school 
of nursing, patients, values and aspirations, rules and 
authority, the public image of the nurse, the student’s 
previous image of the nurse, and the student’s current 
image of the nurse. Responses were categorized accord- 
ing to classification systems devised for each attitude area. 
The most significant responses to each sentence stem in 
terms of frequency of mention were then selected for chi- 
square analyses. 

Problems of individual concern within thirteen major 
problem areas were selected by students from those in- 
cluded in the Problem Check List, Form for Schools of 
Nursing by Luella J. Morison. Variation in numbers and 
types of problems according to program, school, and level 
was analyzed by means ofthe analysis of variance technique. 

Results of both kinds of analyses indicate the existence 
of significant differences in attitudes expressed and in 
numbers and types of problems reported between pro- 
grams, among schools, and according to educational levels. 

Differences in over-all attitudes toward nursing and 
nursing education are revealed in the responses of degree 
and diploma students. Diploma students appear to view 
nursing primarily in terms of vocational preparation, and 
their motivations for nursing seem to be related to the 
desire to achieve success. Motivations of degree students 
appear to have altruistic and religious origins. Responses 
of the latter group also indicate that preparation for 
nursing is valued for its educational as well as for its 
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practical aspects and for its contributions to personal 
fulfillment. 

Differences in response among students at the three 
levels reveal changes in attitudes on progression through 
the educational program. Freshman responses indicate 
their naiveté, insecurity, inexperience, and self-oriented 
concerns. Juniors express general discontent and disil- 
lusionment with nursing and nursing education in combi- 
nation with a more realistic conception of nursing than that 
of freshmen. Seniors’ responses indicate the development 
oi a broader understanding of nursing and of the nurse’s 
functions and responsibilities. There is also evidence of 
genuine concern about improvement of the educational pro- 
gram and school standards. 

Differences in responses among institutions reflect 
the individuality of schools of nursing from the standpoint 
of philosophy and goals. Influences of personnel en- 
countered in hospitals where students have their clinical 
experience are also evident in the differences among 
schools. 

Over-all consideration of numbers and types of prob- 
lems among educational levels in the six schools of nurs- 
ing reveals that the junior year is the most difficult for 
students in terms of personal and social adjustment and 
clinical practice. Problems reported by senior students 
are primarily related to concern with the future. Prob- 
lems of freshmen are those involved in maturation: 
courtship, sex, and marriage, home and family, and ad- 
justment to the school of nursing. Examination of differ- 
ences related to the type of educational program indicates 
that the degree program in combination with schools and 
levels seems to have a greater influence on the develop- 
ment of problems than does the diploma program. 
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The need for an effective emergency means of treating 
patients suffering from peptic ulcer with massive upper 
gastrointestinal hemorrhage prompted our investigation 
into the effects of hypothermia on the acid-peptic proteo- 
lytic activity of the gastric juice. The importance of the 





corrosive, digestive effects of potent acid peptic gastric 
juice in the formation and perfatuation of upper gastro- 
intestinal ulcers has slowly evolved to its present promi- 
nence. It has long been known that decreasing the 
temperature ofan enzyme system covers a corresponding 
decrease in enzyme activity, most commonly there oc- 
curring a halving of enzyme activity per 10° C. tempera- 
ture decrease. Gastric hypothermiawas therefore studied 
inarange of species of vertebrates at various temperatures. 

The Bullfrog was maintained at temperatures ranging 
from 26° C. to 2° C. by placing it in a similar environ- 
mental temperature. Test boluses of Spring frogs 
(R. pipiens) placed in the Bullfrog’s stomach showed no 
digestion after 7 days at 2° C. Progressive rates of di- 
gestion of the Spring frog occurred as temperatures were 
increased, with near-total digestion noted after 24 hours 
at 26° C. 

The Rainbow trout and Bullhead evidenced progressive 
rates of gastric digestion of test minnows as the water 
temperature was elevated from 1.5° C. to 20° C. The trout 
gastric digestive activity was appreciable even at near- 
freezing temperatures. Similarly the King Snake demon- 
strated increasing rates of gastric digestion of mouse test 
boluses as body temperature was increased from 7° C. to 
aT" ©: 

In vitro determinations of potent human gastric juice 
proteolytic activity were done by immersing test boluses 
of raw lean meat in the juice maintained at 7° to 37° C. 
and measuring bolus weight loss. Peptic digestion of RISA 
by human gastric juice at 7° C. to 37° C. was measured. 
All showed a temperature dependence of proteolytic ac- 
tivity with a Q 10 of 2. 

Perfusion of the cat esophagus by gastric juice at 37°C. 
or 22° C. showed a marked decrease in digestion of the 
esophagus at the lower temperatures. 

Gastric secretory studies and digestion rates were 
done in the dog and man with local gastric cooling effected 
by circulating acid ethanol solution at 150 cc/min. via a 
double-lumen tube through a balloon positioned in the 
stomach. Body temperatures were kept normal while 
gastric temperatures ranged from 37° C. to 12° C. There 
occurred a very marked decrease in gastric digestion rate 
and secretory activity at the lower temperature. 

This technique was then employed in the treatment of 
massive upper gastrointestinal hemorrhage in patients 
with duodenal ulcers, gastric ulcers, esophageal varices 
or hemorrhagic gastritis. Of the patients bleeding from 
duodenal ulcer or gastric ulcer all were stopped. Less 
success was enjoyed in patients with hemorrhagic gas- 
tritis, stress ulcers, blood dyscrasias or gastric cancer. 
Bleeding esophageal varices were controlled or stopped 
in all cases. 

This has proved to be a very important adjunct in the 
treatment of bleeding, a serious complication of all upper 
gastrointestinal ulcers. 
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THE TREATISE “DE PROPORCIONIBUS 
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The present thesis is an edition, with critical intro- 
duction and commentary, of the De proporcionibus veloci- 
tatum in motibus, usually attributed to Nicholas Oresme. 
The purpose of the edition is to make available one of the 
most extensive of the fourteenth century efforts to apply 
to the analysis of motion and velocity the science of ratios 
and proportions. 

Though the work has hitherto been attributed to Oresme, 
it is certain that he is not the author. The author identi- 
fies himself as Symon de Castello, and so the attribution 
of the work to Oresme in the colophon must be rejected 
as a copyist’s error. 

Of this Symon de Castello we know nothing save the 
fact that he wrote the De proporcionibus and the few facts 
that we can conclude from this. He was a student of Buri- 
dan, Oresme, and Albert of Saxony, and wrote his treatise 
either while still a student or very shortly thereafter. We 
may thus date the work near 1360. 

The work is not notably original. Though Symon makes 
no explicit reference to Albert of Saxony’s Proportiones, 
a detailed comparison between that work and Symon’s 
makes it fairly certain that Albert’s Proportiones served 
as an Outline for Symon. Virtually every conclusion that 
we find in Symon can be found in Albert. Symon is also 
heavily indebted to John de Casali’s De velocitate motus 
alterationis. The influence of the English scholastics, 
especially Bradwardine, is of considerable importance, 
but it is difficult to say whether this influence is exercised 
directly or through the medium of Albert’s writings. 

In evaluating Symon’s De proporcionibus we are thus 
evaluating the work of almost half a century rather than of 
a single individual. Recent studies have emphasized the 
positive though limited achievement of the fourteenth cen- 
tury natural philosophers. In my evaluation of Symon and 
of his predecessors, I have attempted to indicate at least 
part of the reason why this achievement did not develop 
beyond the positions reached by the middle of the four- 
teenth century, why there was not a major break-through 
in scientific method or achievement. 

Part of the explanation for the failure of fourteenth 
century physics to develop into modern science is to be 
found in its origins. Symon--as Bradwardine and Albert-- 
conceived the work of the scientist-philosopher to be the 
understanding, elaboration, and unification of a system 
which in its main lines already existed. The system was 
Aristotle’s. The work of both Bradwardine and Symon 
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was simply an attempt to develop a portion of that system 
which had previously been neglected. 

The result of this fundamental orientation was that the 
primary object of their analyses was the Aristotelian sys- 
tem and its concepts. Their efforts were thus directly 
aimed at introducing order into that system; only medi- 
ately were they concerned with things. Because their at- 
tention was thus focused on the concepts, they could easily 
speak of a force of six or a force of three, meaning simply 
a force that is six or three times as great as a force of 
one. The problem of defining force quantitatively in terms 
of categories other than other forces is never posed. 
There is thus no empirically meaningful definition which 
can be given for a force of one or of six. The result is 
that the entire analysis is from the beginning cut off from 
application and verification. What is further surprising 
about the work of the entire school is that no one seems 
to have appreciated the fact that their analysis was with- 
out empirical applicability. The purpose of the analysis 
had been to organize Aristotle, and this accomplished 
there seemed to be nothing more that could or should be 
done. Microfilm $4.90; Xerox $17.35. 381 pages. 
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Through the political career of Waldeck- Rousseau one 
can observe the vain effort of those French political 
leaders who tried to create a strong, stable government 
during the Third Republic. Like Gambetta, whose favorite 
disciple he was, Waldeck-Rousseau admired the English 
political system with its strong executive, disciplined ma- 
jority, and responsible opposition. 

Waldeck-Rousseau’s early political career was bril- 
liantly successful. A great lawyer and orator, he won 
instant recognition on entering Parliament in 1879. Gam- 
betta and Ferry chose him as their Minister of the 
Interior, henceforth Waldeck-Rousseau’s name was histori- 
cally linked with the great men who presided over the 
formation of the Republic. He quickly became a leader of 
the Opportunist party of the Center, and a guiding spirit 
of the Gambettists, the followers of the Tribune, dedicated 
to realizing his political program. 

A period of political eclipse followed the fall of Ferry, 
and he left politics to become France’s greatest lawyer. 
His immense prestige at the bar, and recollection of his 
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administrative capacities, led many Moderates, (the Op- 
portunists of the 1890’s), in search of a leader, to draft 
him as a senator in 1894. 

From 1894 to 1898, Waldeck-Rousseau’s principal ac- 
tivity was a highly publicized campaign to strengthen the 
executive by reducing the “excessive” powers of the depu- 
ties, attacking the “irresponsible” opposition of the Radi- 
cals and Socialists, and attempting to convert the weakly 
organized Moderate groups into a disciplined, English 
type party. The attempt to form a French “Tory” party 
failed before the irreducible obstacle of extreme French 
individualism. 

The Dreyfus Affair saved his career from failure and 
futility. One of those strong men the Republic called on 
only in time of danger, Waldeck- Rousseau formed a gov- 
ernment of Republican defense at the most critical moment 
of the Affair. 

After ending the crisis and restoring the badly shaken 
authority of the Republic, Waldeck-Rousseau devoted him- 
self to promoting political and social reforms which would 
permanently neutralize the anticonstitutional opposition 
which periodically assaulted the Republic and which con- 
stituted one of the profound causes of the instability of the 
parliamentary regime. During his ministry the republi- 
canization of the Catholic- Royalist army was begun, much 
social legislation was sponsored in part to secure the 
loyalty of the working class, and legislation passed to curb 
the religious congregations, long regarded by Republicans 
as a counter-revolutionary force. 

For three years Waldeck-Rousseau governed France 
with the support of a disciplined majority. France at last 
knew ministerial stability. But it could not last. The cir- 
cumstances were exceptional. Waldeck-Rousseau’s main 
support came not from his own Moderate party (split by 
the Dreyfus Affair) but from the Radicals and Socialists, 
advocates cf weak government. At the very height of his 
power Waldeck-Rousseau resigned because he was ill, 
and because he could not much longer contain the pressure 
of his Left majority for radical legislation. 

The last two years of Waldeck- Rousseau’s life were 
tragically disappointing. Dying, his vast political authority 
suddenly vanished, he was unable to save the moderate 
settlement of the status of the religious orders he had 
worked out from destruction by his own majority. And 
there was no time left to form, as he hoped, a new Center 
party based on Gambettist principles. But even had he 
lived and regained his influence, he would have failed to 
give France stable government and a two party system. 
The anarchic tendencies of the parties were too powerful 
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Constitutional reforms which occurred in Germany 
before the end of the war purported to subject military 





leaders to civilian authority. This innovation was further 
continued when it was written into the new constitution 
framed at Weimar and defined in detail in laws establish- 
ing a new armed forces structure. 

Under the new constitution and laws the President was 
the supreme commander of all the armed forces. This 
was a nominal power, however, and the man directly in 
control of the military forces was the defense minister. 
He was a cabinet official and was responsible for armed 
forces policy. But in spite of this theoretical departure 
from German tradition the military leaders never recog- 
nized the right of civilian officials to control them and 
they were successful in their efforts to prevent it. 

The first two defense ministers were civilians but they 
made little effort to demonstrate civilian supremacy. 
Neither of these men was able to overcome the traditional 
deference of civilians to military leaders. The first of 
these civilian ministers, Gustav Noske, was dependent 
upon military assistance to meet the threat to the govern- 
ment posed by the radical Left and he became head of the 
armed forces with full intentions of strengthening co- 
operation between the government and the military leaders. 
He was forced out of office in early 1920 when reactionary 
military forces conducted a Putsch which temporarily put 
the government to flight. 

Noske, who had served as defense minister but slightly 
more than a year, was replaced by Otto Gessler, who re- 
tained the position until early 1928. Gessler entered 
office with the firm belief that the role of the defense 
minister should be that of a mediator between government 
and Reichswehr. Under Gessler military leaders were 
not only allowed to determine military policy but exerted 
increasing influence in civil policy. When the period of 
the civilian defense ministers ended with Gessler’s ouster 
in 1928 nothing had been done to subordinate the military 
leaders to civilian control. 

By the time of Gessler’s removal the direction of the 
German state was slipping further and further into the 
hands of military men. In 1925 Field Marshal von Hinden- 
burg was elected President, and when Gessler was re- 
placed by a military man, Wilhelm Groener, all hope of 
civilian control of the armed forces was lost. Groener 
and his chief aide, Kurt von Schleicher, who was also his 
successor as defense minister, made and unmade chancel- 
lors, and the chief offices in the state were held by mili- 
tary men or men they placed in office. 

Groener was forced from the office of defense minister 
in mid-1932, principally through the intrigues of his 
“adopted son” von Schleicher, after he had failed to find 
solutions to the problems of the depression and the threat- 
ening rise of the National Socialists. After further inept 
manipulations of state affairs von Schleicher became both 
chancellor and defense minister. His was one of the weak- 
est and shortest cabinets in the history of the Weimar 
Republic and he was soon forced from office to make way 
for Adolf Hitler. The military defense ministers, who 
were neither liberals nor republicans, used their position 
as head of the armed forces to control other offices and to 
direct affairs of state. The rejection of the precepts of 
republicanism by the military men had left but a shell that 
crumbled and fell before the Nazi onslaught. 

Microfilm $5.05; Xerox $17.80. 394 pages. 
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The thesis is a historical study of the first twelve years 
of the African Methodist Episcopal Church’s operation in 
South Africa. The opening section deals with background 
considerations. It shows briefly the origin of the church 
among American Negroes as a protest against racial dis- 
crimination in worship services. It then gives accounts 
of forces and movements that were responsible for the 
church’s expansion to South Africa. The determining fac- 
tors in America were the church’s steady development of 
a widening circle of missionary concern and the rise of a 
vigorous interest in the Negro’s participation in the re- 
demption of Africa. In South Africa, the responsible fac- 
tors were the political, social, economic and religious 
features of its multi-racial society of which the separatist 
church movement was outstanding. 

The story of the church’s dramatic entrance and its 
first four years of operation in the field is told in chapters 
V through IX. The process of entrance through the in- 
corporation of the Ethiopian sect in 1896 differed radically 
from the pattern followed by existing overseas mission 
bodies at work in that field. Under indigenous leadership 
the infant mission witnessed a phenomenal expansion, 
which brought opposition from established missions. Dur- 
ing a six-weeks visit to the field, Bishop H. M. Turner 
accepted disaffected and independent congregations into 
the mission, organized two annual conferences, performed 
mass ordinations and appointed James M. Dwane as Vicar- 
Bishop. His actions came under severe criticisms at 
home and in South Africa. 

Vicar-Bishop Dwane came to the United States to gain 
experience in the operation of the church. One result of 
his visit was the beginning of an enthusiastic financial cam- 
paign for the establishment of a South African college. On 
returning home, the Vicar-Bishop led a secession which 
brought about a major setback to the mission. Strenuous 
endeavors on the part of loyal remnant prevented the 
spread of the schism, so that the outlook in 1900 was 
promising. 

Chapters X through XIII are concerned with the renewal 
and advance of the mission from 1900 to 1908. The Gen- 
eral Conference of 1900 gave hearty approval of the South 
African mission work and assigned Bishop L. J. Coppin to 
supervise it. During Bishop Coppin’s administration, de- 
spite restricted travels into areas that needed his super- 
vision, the mission work penetrated new geographical 
regions and regained numerical strength. Churches and 
parsonages were built. Bethel Institute was started. The 
beginning of what later became Wilberforce Institute was 
made. Five American Negroes came to serve the mission. 
Also five South African graduates returned to their home- 
land and engaged in the work of the mission. 

Bishop C. S. Smith in 1904 succeeded Bishop Coppin. 
After a brief and stormy period, he was transferred to 
another field, and Bishop W. B. Derrick supervised the 
work until the General Conference of 1908. At the begin- 
ning of this period the tide of opposition against the mission 
had risen to the point of militant antagonism. As a result, 





the mission became subjected to careful investigations by 
a government agency known as the Native Affairs Commis- 
sion and by the First General Missionary Conference of 
South Africa. Both of these agencies condemned the mis- 
sion’s “undesirable tactics.” This drew strong defense 
from its leaders. Also the mission was confronted with 
internal dissensions which arose out of financial difficul- 
ties. After the crises, unity was regained and signs of 
new vigor were shown. 

In addition to summary statements and interpretations 
of the course of events surveyed, the final chapter supplies 
answers to the questions posed at the outset of the thesis. 
It notes the triumphant emergence of the church through 
dangerous stages of its infancy to a stabilized religious 
body with a promising outlook for the future. 
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This is a study of the origins, nature, and effects of the 
land tax exemptions enjoyed until 1886 by most of the 
trans-Mississippi land grant railroads. These exemptions 
occasioned a number of significant judicial interpretations, 
complicated the administration of the land system, cre- 
ated an important political issue, and profoundly affected 
the finances of both railroads and localities. They were 
viewed by contemporary critics and have been counted by 
historians as perversions of the original promotional in- 
tent of the grants, detrimental to the welfare of the grant 
areas, and partial justification for the growth of western 
anti-railroad sentiment. 

The study is approached on two levels. On the national 
level it is based largely upon legal arguments and judicial 
decisions; legislative debates, reports, and enactments; 
administrative correspondence and rulings; corporate re- 
ports, correspondence, and testimony; and press opinions 
and reports. On the local level it is restricted to the two 
states seemingly most affected, Kansas and Nebraska, and 
to three railroads, the Union Pacific, the Kansas Pacific, 
and the Burlington. It is based upon a selection of but 
3,084,540 of the many millions of acres involved, and it 
relies most heavily upon county and railroad title and tax 
records; federal, state, and county census and financial 
reports; and geographical and agricultural records, re- 
ports, and studies. 

It is found that, under the system of law and adminis- 
tration as it developed, the railroads could use and sell 
their lands as though they owned them but were not liable 
for taxes until title had passed or was due to pass, and 
there was often a long delay between the earning of the 
lands and the vesting of title. The reasons for the delay 
were many and involved administrative policy, judicial 
reinterpretation, and legislative vacillation as well as 
railroad policies of procrastination. All the long-distance 
roads did at one time or another use and sell their lands 
without final title and without paying taxes. However, in 
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those cases studied on the scene, despite the location there 
of two of the worst of the railroad offenders, the occasion 
was rare and temporary when taxable privately entered 
government lands--also not assessable until title had 
passed or was due to pass--made up nearly as large a 
proportion of the tax base as did taxable railroad land 
grant lands. Further, railroad operating property regu- 
larly constituted a great proportion, sometimes over 
eighty per cent, of the tax base in any railroad county if 
railroad lands were not taxable, less if they were. 

It is suggested that the tax exemptions may have served 
the interests of both railroads and localities in the early 
years of development. The roads did survive and did, 
with the aid of these exemptions, realize a substantial re- 
turn from land sales for the retirement of capital indebt- 
edness. And, despite the exemptions, the liability the 
railroads and the buyers of railroad lands did incur, be- 
cause it provided a base for the early financing of local 
government, undoubtedly served the original promotional 
intent of the grants by stimulating rapid local development. 
The exemptions created the conflict they did--a conflict 
only partly resolved by congressional removal of them in 
1886--because in the face of further concentrated settle- 
ment their continuation seemed to benefit railroad 
investors and their removal seemed to benefit local resi- 
dents, especially those settlers on any still untaxable 
government lands. Concern for neither right nor justice 
was necessary to prompt the “agrarian” attack on and the 
railroad defense of the exemptions; self-interest was 
enough. Microfilm $8.50; Xerox $30.15. 669 pages. 
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Jason Lee was appointed superintendent of the Oregon 
Mission by the Methodist Missionary Society in 1833. He 
remained in that office until his replacement by Rev. 
George Gary in 1843, at which time the mission was 
disbanded. 

Lee’s role in the early history of Oregon has been 
variously interpreted. Non-Church historians have con- 
sidered Lee an opportunist who, realizing that his mission 
was a failure, sought compensation through colonizing ac- 
tivities. This view has been elaborated to include a desire 
for personal and political power and prestige in which Lee 
had to mask his true motives behind a missionary facade 
in order to secure Church support for the realization of 
his “scheme of empire.” 

Church historians have considered Lee’s role in an 
entirely different light. According to their evaluation, 
Lee’s efforts were in keeping with the highest missionary 
tradition. His work has been considered by them as mean- 
ingful and fruitful to both Indians and settlers. By credit- 
ing Lee’s work with an aura of “Divine Providence,” which 
determined his actions in such a way as to obtain the 
greatest good for the future grandeur of Oregon, Church- 





inspired writers have tended, in a certain sense, to place 
him above secular criticism. 

The present study constitutes an attempt to re-evaluate 
Lee as a missionary, as an administrator, and as a mem- 
ber of the settler community in Oregon. His motives are 
analyzed in light of his fundamental Christian concepts. 

It is believed that only through such a consideration may 
Lee be evaluated in any reasonably accurate perspective. 
This is the key which unlocks the door to an understanding 
of his life. It shows that Lee was at heart a Christian mis- 
sionary, not a colonizer; a man who dreamed of helping 
the Indians of Oregon, not a schemer hiding behind their 
plight; a man vitally interested in his fellow men, not a 
frontier politician interested either in personal or political 
gain or in national aggrandizement. 

Due to forces and influences beyond his control, Lee 
made no lasting contributions to the welfare of the Indians 
of Oregon. This was due primarily to a lack of under- 
standing of what might be termed the techniques of mis- 
sionary endeavor. Lee and his colleagues became 
absorbed in the urgency of sustaining themselves by their 
own efforts. Their time was thus taken up in building 
houses, clearing farms, raising crops, and erecting mills 
to the exclusion of winning converts among the Indians. 
Lee’s failure to benefit the Indians of Oregon was also due 
to a lack of administrative ability. He was inexperienced 
in effecting a dynamic Indian missionary program, un- 
imaginative in inspiring zeal in his fellow missionaries, 
and incapable of controlling their activities. When Lee 
left Oregon there was not a single Indian pastor or teacher 
working with the Oregon Mission and not a single Indian 
congregation. 

Due to certain of these same elements, however, and 
the transition that was taking place in its program, the 
Oregon Mission was able to make a positive contribution 
to the spiritual, economic, and political life of Oregon. 
This was the result of a broadening scope of ministration 
to white settlers as the missionaries themselves, left 
more and more to their own devices, became increasingly 
associated with the life of the burgeoning settler com- 
munity. It must therefore be realized, with all due respect 
to Lee, both as a man and as a Christian missionary, that 
these contributions came about in spite of the inefficiency 
of his efforts rather than because of them. 
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Marcus Alonzo Hanna (1837-1904) first attracted 
national attention as the manager of William McKinley’s 
campaign for the Republican presidential nomination in 
1896. His success then and subsequently as chairman of 
the national committee during the campaign against 
William J. Bryan made Hanna a “legend in his own time ” 
a partisan power feared and disliked by the opposition as 
“Dollar Mark” Hanna while admired by many Republicans 
as “Uncle Mark,” their victorious field commander. 
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Two book-length efforts, one by Herbert Croly in 1912 
and the other by Thomas Beer in 1929, have preceded the 
present study, which traces his career through the elec- 
tion of 1896. Here the purpose has been to sift out the 
ascertainable facts of his life and with them to test some 
of the commonly received images and legends of Hanna’s 
rise to power. Considerable attention is given to his early 
life and business career, for here was shaped in great part 
the political outlook of later years. His successive al- 
liances with political leaders Joseph B. Foraker, John 
Sherman, and William McKinley are examined closely, for 
it was Hanna’s exchange of loyalties and services with 
each of these men that brought him gradually into the 
mainstream of national party history. His relationship 
with Foraker soured in 1888 into a lifelong factional 
rivalry. He served Sherman in the years 1884 to 1892 
much as he later did his second hero, McKinley. Hanna’s 
friendship with McKinley is seen as a closely personal as 
well as political one in which the candidate was the domi- 
nant partner. 

His role in these years was limited by choice to man- 
aging and promoting the campaigns of others for office. 
He was a machine boss with the difference that he was his 
own machine. In local Cleveland politics his power was 
never firm even within the party. In the state he was 
thwarted outside his own northern section, and sometimes 
even within it, by Foraker. In the nation he was unknown 
until he fought his way to victory in 1896 hand in hand 
with McKinley. Yet that victory was doubly significant. 

It made him the symbol of both the economic and the po- 
litical power of the dominant business interests of his 
time. Literally, as manager, and figuratively, as a mine 
operator, banker, and industrialist, Hanna contributed de- 
cisively to making McKinley president. 

Some of the sources used were unavailable to earlier 
biographers or have been overlooked by recent scholars. 
Manuscript collections include the surviving papers of 
Hanna, Foraker, Sherman, McKinley, Charles Dick, 
Charles G. Dawes, and others. 

Microfilm $5.15; Xerox $18.25. 402 pages. 


THE PERSONAL REIGN OF JAMES V, 
KING OF SCOTS, 1528-1542. 


(Order No. 61-4767) 


J. Wilson Ferguson, Ph.D. 
Princeton University, 1961 


After a long minority in which James V was a pawn in 
the hands of various factions, he made his escape from 
his last master, the Earl of Angus, in the middle of 1528. 
He was immediately faced with the problem of pacifying 
the realm and asserting his control. Having secured a 
truce with Henry VII, though rebuffed in his search for a 
French alliance, James proceeded to ruin Angus and his 
family, to put down the Border thieves, and to enforce 
peace upon the Isles. James’s experiences while achiev- 
ing these results reinforced his distrust of the great Scot- 
tish nobles and taught him that personal intervention 
brought about the best and fastest results. 

The newly freed King was also faced with problems of 
finance, religion, judicial reform, and administration. The 





solutions decided upon for these depended largely upon the 
Scottish church, whose wealth and personnel were tapped 
for royal service. At the same time the King was sympa- 
thetic to demands for the moral reformation of the clergy. 
These solutions were carried over into the next period 
with only a few modifications. By the year 1538 a new 
high civil court had been established, the processes of 
criminal justice were functioning fairly well, the adminis- 
tration was generally efficient and stable, the treasury 
was no longer empty, the royal patrimony was being built 
up, and the growth of heresy was being retarded by severe 
prosecution. 

In the middle period of the reign, however, such do- 
mestic problems were less important than international 
affairs. Kept diplomatically isolated by an alliance of 
France and England, James V first sought an understand- 
ing with the Emperor Charles V. Balked in this attempt 
and under threat of an enforced alliance with Henry VII, 
James turned to his old preference, an amity with France. 
By withstanding Henry’s aggressions and even inflicting 
some injury on his uncle, James V forced French inter- 
vention and an alliance signalized by two French marriages. 
These marriages were made possible in the face of great 
English pressure only by James’s personal determination 
and action andthe talents of David Beaton, who rose through 
these negotiations from a minor position to be chief ad- 
visor of his sovereign. During the course of this period 
James acquired a certain influence in European affairs, 
but his firm commitment to France reduced him again to 
relative insignificance. 

After 1538 James, considering immediate problems to 
have been solved in effect, began to plan for the future. 

He stepped up the improvement and increase of the crown 
lands, supported the most severe inquisition of heresy yet 
known in Scotland, pressed for the reform of the lives of 
the clergy, and established a new government in the Isles. 
At the same time he began to rely more upon Beaton and 
other members of his administration, weeding out some of 
doubtful loyalty. 

This peaceful picture was interrupted by the aggressive 
policies of Henry VIII who was determined to bring Scot- 
land into alliance with England in matters of diplomacy 
and religion. James was unmoved by threats or blandish- 
ments, refusing to return English refugees, to break with 
France or the Pope, or even to meet with his uncle to dis- 
cuss these differences. Attempts to assuage Henry’s fears 
with good words failed, and in 1542 the crisis came to a 
head when Henry attempted to enforce his demands. Aided 
by ill English preparations, the Scots turned back an in- 
vasion, but the nobles refused to obey James’s command 
to cross the Border in pursuit. Enraged by this defection, 
James raised another army but saw it routed through mis- 
management. While preparing further action, the King fell 
sick and died, leaving a six-day old infant as Queen. 
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It is a commonplace in history to say that modern na- 
tionalism first emerged during the French Revolution. 

Yet comparatively few scholars have attempted to discover 
why this came about. Even fewer have studied in what 
ways French Revolutionary nationalism was the product of 
earlier developments, particularly of the events of the 
“Pre-Revolution” of 1787-1789. 

Nationalism is considered in this study as a phenome- 
non whose most important characteristic is the tendency, 
on the part of its adherents, to consider the national in- 
terest their supreme interest and to make the nation the 
sole object of their loyalty. It is both an emotion, born of 
the fusion of national consciousness and intensified patri- 
otism, and a political doctrine which considers the nation 
to be the possessor of absolute sovereignty. 

After a survey of the development of national con- 
sciousness and of ideas on the nation, the citizen, patriot- 
ism, and sovereignty in France since the early Middle 
Ages, special attention is given to developments in the 
eighteenth century. An important element was introduced 
then by philosophes and others who associated patriotism 
with the rights of man and with benevolence (bienfaisance). 
The philosophes contributed greatly to the development of 
national ideas. So did the publicists and theorists who de- 
fended the parlements’ defiance of the king in the name of 
the rights and liberties of the nation. 

In the crises of 1787-1789, ideas of national sover- 
eignty and of the primacy of the national interest became 
more widespread. This was largely the product of events; 
the monarchy appeared to be incapable of dealing with the 
financial emergency or of carrying out an orderly program 
of essential reforms. Faced with a révolte nobiliaire 
which claimed to be defending the nation against despotism, 
the government vacillated between inaction and harshness. 

The evolution of national ideas during the Pre-Revolu- 
tion is seen most clearly and completely in the thousands 
of pamphlets of the period. Several attitudes toward the 
nation can be discerned: the old absolutist theory that 
nation and king were in fact identical; the thesis of nobles 
of race and robe that the ancient rights of the Frankish 
nation should be restored; and the liberal reformist con- 
ception of a regenerated France in which the nation and 
the king would cooperate in building a constitutional, 
liberal state. 

All of these attitudes had numerous supporters. Events 
in the provinces, particularly the 1788 “revolution” in 
Dauphiné, and the cahiers of 1789 both indicate that na- 
tional consciousness, associated with the idea of a future 
liberal, constitutional France, was gaining increasingly 
widespread support. 

Finally, in a relatively few radical pamphlets, there 
emerges the idea of a nation which is absolutely sovereign, 
the possessor of all power in the state and the source of 
all rights for the citizens. In the Revolution, it was to be 
this conception that triumphed. On the eve of the Revolu- 
tion, intensified patriotism, increasing national conscious- 

















ness, and a theory of national sovereignty can all be dis- 

cerned. However it would require the events of the Revo- 

lution itself to fuse these elements into modern nationalism. 
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Inadequately studied as a phenomenon of American 
civilization (i.e., with attention to the graphic arts and to 
literature as well as to political, social, and religious be- 
havior), the American responses to the Spanish Civil War 
have been widely misunderstood. The war was, for most 
Americans, a liberal rather than a radical cause. Ameri- 
cans, of both major political parties, supported the Re- 
public because the Republic represented, apparently, a 
liberal, democratic, and constitutional way of life. Toa 
surprising degree, Americans not often thought of as lib- 
eral democrats debated the war with the arguments of the 
liberal tradition and with the rhetoric of American his- 
tory--many American Catholics spoke of General Franco 
as a Hispanic George Washington who was saving a liberal 
democracy from a Communist threat; many American 
Stalinists, in this Popular Front period, defended the Re- 
public as a bourgeois democracy, as a middle-class so- 
ciety menaced by Fascism as American society had been 
menaced, in the 1770’s, by British reactionaries. Rela- 
tively few Americans supported the Nationalists as men 
opposing liberal democracy, and relatively few Americans 
supported the Republic because the Republic was a move- 
ment “forward from liberalism.” Specifically, American 
Fascists and anti-democratic theorists were few; few 
Americans emphasized the possibilities of a Spain gov- 
erned by the ideals of the social encyclicals; few Ameri- 
can conservatives, despite the attractiveness of a regime 
dedicated to “religion” and to private property, were able 
to accept the Movimiento Nacional of General Franco. 
Specifically, few Americans emphasized the Republic as 
an “organic” democracy or as the germ of an anarchist 
community or as the seed of a socialist society. (Social- 
ists, including dissident Communists, were quite appre- 
hensive of the Popular Front strategy, but the Trotskyites, 
Lovestoneites, Oehlerites, and Mienovites who actually 
broke from the Popular Front strategy were an extremely 
small segment of the pro-Loyalist population.) 

A number of factors intensified the American responses 
to the Spanish Civil War. Because of internal contradic- 
tions and because of the nature of American society, lib- 
eral democrats were not able to guide the U.S. in any 
policy more satisfactory than the embargo policy. Further- 
more, liberal democrats and others suffered from acute 
dilemmas of several kinds. American Catholics, bitterly 
charged by many Protestants of support for feudalism or 
Fascism in Spain (and America), had grave difficulty in 
choosing between the liberal democratic tradition domi- 
nant in American society and those Catholic doctrines 
which ran counter to liberal democracy. Many liberals 
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found themselves supporting a Republic that seemed (and 
was) increasingly illiberal. Anarchists were forced to 
condone participation in political government, and pacifists 
(on both sides) were wrung by the obvious dilemmas. Less 
obviously, many Americans were attracted by the contra- 
dictory ideals of primitivism and progress. Ernest Hem- 
ingway dramatized the conflict between the values of 
primitivism and those of progress (in The Spanish Earth 
and in For Whom the Bell Tolls). Many other Americans 
seemed to share Hemingway’s vision, and his distress. 
Finally, it is clear that analysis of the American in- 
terpretations of and responses to the Spanish Civil War 
provides additional insights into American society as such, 
into some of the subtle differences between American and 
European society, and even into the “liberal imagination” 
itself. Microfilm $5.45; Xerox $19.35. 428 pages. 
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Heinrich von Gagern (1799-1880), the President of the 
Frankfurt National Assembly of 1848, was one of the most 
significant figures in the movement for the constitutional 
unification of Germany. As the leader of the moderate 
liberal majority in the Assembly, he epitomized the domi- 
nant ideals of South German liberalism. Gagern’s forma- 
tive years determined to a great extent the nature of his 
political creed and the course of his subsequent career. 
The author of this dissertation, therefore, has attempted 
to trace the forces and influences which shaped Gagern’s 
early life and to provide the foundation for a complete 
biographical study. 

Baron Heinrich von Gagern was born in 1799, the third 
son of a distinguished German diplomat and publicist who 
played an important role in the political settlements of the 
Napoleonic period. From his father he inherited a fond- 
ness for the political principles of the Enlightenment, 
modified by a patriotic and aristocratic tradition. His ex- 
periences in the German War of Liberation intensified his 
nationalism. 

The youth embarked upon his university career in 
1816, just as the crest of German national feeling was 
reaching its height. He became a leader in the Burschen- 
schaft, or Student Union movement, at Heidelberg, Got- 
tingen, and Jena, and emerged from the organization with 
the notion that unity and freedom were complementary and 
mutually indispensable national goals for Germany. The 
young man left the University of Jena in 1819, immediately 
prior to the suppression of the student movement by the 
Carlsbad Decrees. 

After a year’s study in Geneva, Gagern began a career 
in government service for the Grand Duchy of Hesse- 
Darmstadt. He earned the respect of his superiors for 
his ability, but also incurred their suspicion by his per- 
sistent criticism of the conservative regime. His brother 
Friedrich convinced him that German unification could 





only be achieved under the leadership of a liberalized 
Prussia and through the exclusion of the Hapsburg Empire. 

When the repercussions of the July Revolution of 1830 
revived an active political life in Germany, Gagern joined 
other South German liberals in their efforts to create a 
system of parliamentary opposition to counter Austro- 
Prussian domination of the Germanic Confederation. From 
1832 to 1836, he led the opposition faction of the Hessian 
Diet in its unsuccessful struggle to establish greater po- 
litical freedom within the state and strove constantly to 
realize the goal of a united German nation. Disillusioned 
by the failure of the liberal cause, Gagern retired to his 
estate at Monsheim in 1836. Here he was to remain for 
a decade, until a new surge of popular discontent and na- 
tional feeling called him back into public life on the eve 
of the Revolution of 1848. 

No republican, Gagern believed a representative mon- 
archy to be the best form of government for his country. 
Like many of his contemporaries, he admired the English 
constitution as a frame of government. whose institutions 
could be successfully transplanted to Germany. Idealistic 
and optimistic, he was convinced that an enlightened 
people could maintain their freedom and power as a nation 
if only the necessary political institutions were vouch- 
safed them. Gagern’s popularity and influence emanated 
more from his personal qualities than from his political 
philosophy, however. In his insistence upon morality in 
politics, his unselfish dedication to national goals, and his 
private integrity, his followers saw the clear reflection of 
their own ethical principles. 
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With the establishment of a regency in Prussia in Oc- 
tober, 1858, and changes in the Prussian cabinet made by 
the Prince Regent William, the years 1858-1862 have been 
referred to in Prussian history as the New Era. The 
Prince Regent and his new ministers, many of whom had 
played important roles in the liberal-nationalist risings 
of 1848-49, indicated in their pronouncements that they 
hoped to increase Prussia’s prestige within Germany and 
vis-a-vis the powers of Europe. 

During the New Era many problems of foreign policy 
had to be faced by the government and its corps of diplo- 
mats. Some of these pertained to purely German affairs, 
while others united aspects of the German problem with 
external affairs. In the solutions sought by Prussia’s 
diplomats, a constant attempt was made to further her 
diplomatic position and especially to attain equality with 
Austria in Germany. 

The Austro-Sardinian War of 1859 offered an oppor- 
tunity to Prussia to improve her diplomatic relations. 
However, in the attempts of the various powers to main- 
tain the peace, in the direct negotiations between Austria 
and Prussia before and during the war, and in the abrupt 
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ending of the war, Prussian foreign policy failed to in- 
crease Prussian prestige. Indeed, Austria had been will- 
ing to surrender Lombardy rather than yield to Prussian 
insistence upon military leadership within the German 
Confederation. At the same time, since Prussia had ap- 
peared hesitant to aid Austria, she lost much of the confi- 
dence she had enjoyed among the middle and small states 
of Germany. 

As a result of the Austro-Sardinian conflict, the prob- 
lem of organizing Germany’s complete military strength 
assumed greater importance, and in an effort to solve it 
Austria and Prussia entered into diplomatic negotiations 
in late 1860 and early 1861. To this military discussion 
was added the question of an alliance between the two 
German great powers. These negotiations demonstrated 
the existence of differences of opinion within the Prussian 
government about the relative authority and position of the 
military and political leaders. Disgusted with Prussia’s 
inability to settle this purely internal problem, Austria 
declared further diplomatic talks between the two powers 
useless. Furthermore, in Prussia’s rejection of a com- 
promise solution to the German question offered by the 
middle and small states of Germany, Austria demonstrated 
at the close of the New Era that most of these states sup- 
ported her rather than Prussia. 

In other questions, too, such as that of Schleswig- 
Holstein and Electoral Hesse, the Prussian diplomats of 
the New Era tried to bring about solutions intended to 
enhance their position within Germany. Here, despite 
Austria’s cooperation in the solution of the Schleswig- 
Holstein question and eventual acquiescence to a solution 
of the Hessian question, Prussian diplomacy failed to 
satisfy Germany’s desires. 

During the first months of the New Era, most liberal 
and national elements in Prussia, and even throughout 
Germany, had looked hopefully to Prussia and her diplo- 
mats for furtherance of German unification. The questions 
of foreign policy that arose had offered opportunities for 
this. The inability of the diplomacy of the New Era, how- 
ever, to achieve any outstanding success in this field, 
coupled with other events, finally caused the downfall of 
the ministry and the end of the New Era. Diplomatic suc- 
cesses would most certainly have caused the King to con- 
tinue these men in office instead of turning to other men 
and methods for the solution of the German question. In 
such an event, the entire history of Germany, and perhaps 
even Europe, might have been different. 
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This dissertation attempts to evaluate the Alaskan work 
of Sheldon Jackson for the period 1877-1890. The research 
rested primarily on Jackson manuscript material: the well 
indexed Jackson Papers, Presbyterian Historical Society; 
the Jackson letterbooks, Speer Library, Princeton Uni- 
versity Theological Seminary; the John G. Brady Papers, 





Yale University; and the records of the Commissioner of 
Education and Bureau of Indian Affairs, National Archives, 
Washington, D.C. 

Jackson was born in 1834, in New York, and attended 
Union College. He obtained his ministerial training at 
Princeton University Theological Seminary. In the post- 
Civil War period Jackson established a national reputation 
as a Presbyterian home missionary; at one time he la- 
bored over an eleven state area. In 1877 he founded the 
first Presbyterian mission station in Alaska at Fort 
Wrangell. Increasingly thereafter he devoted himself to 
Alaskan affairs. 

From the outset Jackson’s achievements in Alaska were 
surrounded by contention. Most protracted of all of his 
controversies was that with the Presbyterian minister 
A. L. Lindsley of the Portland, Oregon, First Presbyterian 
Church. Jackson attracted a number of able, dedicated 
missionary teachers to Alaska. The two most famous were 
S. Hall Young, and John G. Brady. Brady became Jack- 
son’s closest friend; in 1897 he was appointed Governor 
of Alaska. Jackson was fortunate to work with Captain 
R. H. Pratt of Carlisle School fame at the same time he 
was inaugurating an industrial school program for Alaska. 

Jackson understood that Alaska needed to be dramati- 
cally brought to the attention of the American public. In 
particular he propagandized the Protestant ladies. He 
deserves the major credit for the creation of the highly 
successful fund raising body, the Woman’s Executive Com- 
mittee of Home Missions. Jackson used his own news- 
paper, the Rocky Mountain Presbyterian, his remarkable 
forensic talents, assorted promotional stunts such as field 
trips, as well as his powers of personal persuasion to se- 
cure public interest in the Great Land. 

In 1879 the first Presbyterian Church in Alaska was 
begun at Fort Wrangell; the Presbytery was officially 
organized in 1884. By that date Jackson had founded mis- 
sions up and down the Panhandle. Concurrent with these 
operations he mounted increased pressure on Congress 
for an Alaskan organic act and federal aid for native 
schools. Both of these goals were achieved in 1884 and 
the following year Jackson was given direction of Alaska’s 
schools as the General Agent of Education for Alaska. 

It was Jackson’s good fortune to have as his govern- 
mental allies two powerful Presbyterians, Commissioner 
of Education John Eaton, and Senator Benjamin Harrison. 
By 1890 Jackson had commenced over twenty-five public 
and mission schools. Many of the latter represented non- 
Presbyterian denominations which had undertaken Alaskan 
service because of Jackson’s direction and encouragement. 
Jackson’s dual role directing public and Presbyterian 
schools brought him under considerable attack. Of all the 
heated controversies in which he engaged none was more 
futile than his battle to apply prohibition to Alaska. 

Because of the extraordinary manner in which he 
shifted from Alaska to Washington, D.C., he found him- 
self working on a variety of Alaskan matters: efforts to 
improve the mail service; as a collector of scientific 
data, primarily anthropological; and assisting in the trans- 
fer of William Duncan’s Metlakahtla Colony to American 
soil. An “arctic manifest destiny” was reached in 1890 
when Jackson planted missions atop the North American 
hemisphere. The same year witnessed the beginning of 
the reindeer work in Alaska. Thereafter he spent the bulk 
of his career in this labor. 

Jackson deserves far more recognition as a publicist, 
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lobbyist, collector, humanitarian, educator, and Protes- 
tant missionary leader than he has heretofore been ac- 
corded. His intense personal drive, his tactless political 
relationships, and his efforts to undertake too much re- 
sponsibility impaired his work. Without his profound 
sense of religious dedication it seems doubtful that he 
could have accomplished so much over so vast a region. 
Microfilm $3.75; Xerox $13.05. 290 pages. 
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Previous studies of Brigadier General William Mitchell, 
a major figure in the history of American aviation, have 
been largely journalistic and uncritical. They have em- 
phasized the more sensational aspects of his career, par- 
ticularly his courtmartial and alleged martyrdom for his 
views. There have been a few scholarly evaluations of 
Mitchell’s ideas, but these always have been within the 
framework of larger studies and based on limited sources. 
This study, then, is the first substantial attempt to assess 
Mitchell according to scholarly criteria and in the light of 
a chronological analysis of the origins and development of 
his aeronautical ideas. 

The author’s thesis is that Mitchell was the leading 
American of his time in his understanding of aviation’s 
potential. He was not a seminal thinker, but rather, got 
his basic ideas from others. His broad background, train- 
ing and experiences in the U. S. Army before World War I, 
enabled him to respond quickly to the stimulation British, 
French and Italian airmen gave him during his service in 
France in 1917 and 1918. In the postwar period, Mitchell’s 
record as America’s top aerial combat commander and 
his talent for articulating his newly acquired viewpoint, 
made him the leader of those American airmen, who shared 
his outlook. In exercising this role, Mitchell had the 
benefit of many new sources of stimulation. These in- 
cluded his personal following of young combat veterans; 
contacts with leading military and civilian aeronautical 
engineers; the foreign air attachés abroad; his super- 
vision of many Air Service tactical exercises and his in- 
spection of European aeronautical development in 1921- 
1922. This study establishes that Mitchell probably was 
indirectly influenced in his thinking by Europe’s leading 
theorist, Giulio Douhet of Italy, as early as World War I. 
Mitchell was aware of Douhet’s book Il Domino dell ’Aria 
by 1922 and met him during at least one of his two trips 
to Europe in the twenties. The author’s conclusion is that 
Mitchell regarded Douhet’s ideas primarily as additional 
arguments for the point of view he had encountered among 
British and French airmen. 

Mitchell’s forte was his ability to adapt the ideas of 
others to a wide range of aeronautical problems. His re- 
sulting conceptions were far ahead of the times. Mitchell 
partially recognized this by initially refraining from dis- 
cussing publicly the strategic bombardment ideas he had 
acquired during and after the war. Instead, he empha- 
sized the defensive capabilities of aviation. This brought 








Mitchell into conflict with the U. S. Navy and resulted in 
the controversial bombing experiments of 1921. The tests 
were hardly scientific but still provided a much needed 
impetus in the growth of the U. S. Navy’s aviation. 

Mitchell’s visit to Europe in 1921-1922 aroused his 
interest, once again, in aviation’s offensive capabilities. 
After a survey of the Pacific area in which he formed some 
remarkable conclusions about the influence of aviation on 
future strategy, Mitchell became the first American to 
speak out concerning strategic bombardment. This was 
part of his continuing effort to achieve independence for 
military aviation, but Mitchell’s methods caused his re- 
moval as Assistant Chief of the Air Service. He deliber- 
ately invited courtmartial in order to keep his case before 
the public, but ultimately had to resign from the Army. 
Mitchell’s campaign, however, had a direct bearing upon 
improvements inthe status ofthe Army and Navy air arms. 

While Mitchell never served in a post higher than As- 
sistant Chief of the Air Service, his influence on his or- 
ganization’s doctrine continued after the courtmartial 
through the theorists of the Air Corps Tactical School. 
Building to a large degree on Mitchell’s ideas and with 
the aid of major advances in technology, they shaped the 
strategic bombardment doctrine which guided many opera 
tions of the Army Air Forces in World War II. In fact, 
this doctrine has had even greater pertinence in the post- 
war period. This study concludes with an account of 
Mitchell’s unsuccessful attempts in the decade after the 
courtmartial to marshal public opinion behind his ideas. 
He died just as technology was beginning to make possible 
the realization of some of those concepts. 

In writing this dissertation, the author has used the 
William Mitchell Papers, his published and unpublished 
writings, Air Service records and volumes of leading avi- 
ation journals of the nineteen twenties and thirties. 

Microfilm $3.60; Xerox $12.60. 280 pages. 


JOSEPHUS DANIELS AND THE NAVY 
DEPARTMENT, 1913-1916: A STUDY IN 
MILITARY ADMINISTRATION. 


(Order No. 61-4905) 


Innis LaRoche Jenkins, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. H. S. Merrill 


This study assesses the economic, political, and per- 
sonal factors that affected the administration of the United 
States Navy in this period of change on the domestic and 
international fronts and at sociological, technological and 
ideological levels. 

Josephus Daniels made his mark as a politician and 
crusading editor working out of Raleigh, North Carolina. 
Having in mind Daniels’ service with the Democratic Na- 
tional Committee and in presidential campaigns including 
his own, Wilson appointed him as Secretary of the Navy 
and supported him stoutly throughout his term. Although 
his status as politician-journalist subjected Daniels to 
misunderstanding and ridicule, the Navy Secretary applied 
to the advantage of his administration the insights, the 
techniques and the acquaintances of his previous career. 
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At a time when decided changes in management and a 
drastic shift in viewpoint were needed, Daniels was able 
to inform the public and to persuade the members of Con- 
gress to support the expansion and modernization of the 
New Navy. And he chose subordinates and devised or sup- 
ported policies and programs which provided well-designed 
and soundly constructed ships and apparatus and also es- 
tablished centralized, responsible military direction of 
the personnel and components of the expanding Fleet. 

When Daniels took office the Naval Establishment was 
divided between the domestic viewpoint represented by 
personnel in the shore installations and in the Navy De- 
partment itself with strong support from suppliers and 
producers for the Navy with Congressional influence and 
the international outlook of strategically-minded officers 
and civilians. As an organ of administration the Office of 
the Secretary teetered between the two. Daniels took com- 
mand and established the primacy of the civilian Secre- 
tary in direction and control of the military policy and 
programs of the Navy. By his choice of programs and 
subordinates, Daniels made certain that policy would be 
adapted to military and strategical requirements. Further- 
more he established concepts and a chain-of-command 
within the naval organization to accomplish this end. 

Under his administration the department enforced 
practices of efficiency (with consequent economies), intro- 
duced technological changes to bring shore installations 
and the Fleet up to date, and enforced criteria to insure 
proper design of military equipment. These standards 
were applied to the recruitment and training of enlisted 
personnel and of commissioned officers, to the design and 
construction of ships and apparatus, to the organization of 
the Fleet into components devised according to tactical 
and strategic considerations, to the establishment and im- 
provement of support bases and of maintenance and logis- 
tic facilities, and to modification of the personnel and 
command structure so that staffing and complements 
should reflect the findings of the game-board studies at 
the War College and of the experimental tactics of the 
Torpedo Flotilla and the war games of the Fleet. 

Daniels carried off this evolution of concepts and of 
administration in cooperation with Congress. As tools he 
relied on testimony at the Committee Hearings, releases 
to the Press, and on expert naval advisers assigned to 
him. Daniels wished the people to know and their repre- 
sentatives in Congress to be convinced of the vital role 
and the enlarged and changed functions of the Navy in sup- 
porting the Nation’s policies. 

Although Daniels was the guiding and controlling force 
in the management of the Navy, his was a supporting and 
advisory role in the formulation and execution of foreign 
policy. He subordinated himself and his views to Presi- 
dent Wilson and his policies. But he had an important 
voice as director of the Navy, in the administration’s ac- 
tions as to China and Japan, as to Mexico and the Carib- 
bean and as to belligerents and non-belligerents in World 
War I. From the beginning, he supported an adequate 
Navy. When internal pressures and international develop- 
ments dictated a change in military policy, Daniels gave 
his support to convince Congress and the people of the 
need for naval expansion and successfully threw his mana- 
gerial experience into the build-up of the Navy for involve- 
ment in the War. 
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The first attempt to use steamboats on the Upper Mis- 
souri was made by the government sponsored Yellowstone 
Expedition in 1819. This effort ended in failure because 
of lack of knowledge of the river and mechanical inade- 
quacies of the steamboats used on the expedition. 

The adaptation of steamboats to the Upper Missouri 
was first accomplished by the American Fur Company in 
1831. Fur companies, which also contracted to do busi- 
ness for the government, monopolized steamboating on the 
Upper Missouri, and extended navigation to Ft. Benton, 
the head of navigation, during the period 1831-1860. 

During the Civil War steamboating was sharply stimu- 
lated by increased military activity on the Upper Missouri 
and the Montana gold rush. General Alfred Sully, who led 
three punitive expeditions against the Sioux, relied heavily 
upon steamboat transportation, and also established posts 
on the river which had to be supplied by steamboats. 

The gold rush which started in 1863 and the fortifica- 
tion of the Upper Missouri military frontier were the 
major reasons for increased steamboating from St. Louis 
to Ft. Benton after the Civil War. For four years after 
the war, St. Louisians profited from the river trade to 
Ft. Benton. The best years St. Louis steamboat men had 
on the Upper Missouri proved to be their last years. 

In 1868 St. Louis navigators were challenged by the 
completion of a railroad to Sioux City, and in 1869 by the 
completion of the Union Pacific. Chicago merchants, 
through the railroads, soon controlled the trade of the 
Upper Missouri. Sioux City steamboat men controlled the 
trade of the Upper Missouri until 1873 when railroads 
were extended to Yankton and Bismarck, upriver from 
Sioux City. Sanford B. Coulson and William J. Kountz 
immediately moved steamboats to these railheads. From 
1873-1879, the river trade on the Upper Missouri was 
dominated by steamboat men at these two new ports. This 
trade was based primarily on military campaigns, and the 
gold rush to the Black Hills. 

In 1880 and 1881 the completion of railroads to Running 
Water, Chamberlain, and Pierre ruined Yankton steam- 
boating. Bismarck then became the major steamboat port 
on the Upper Missouri, since only Bismarck steamboat 
men had a large trade area untouched by railroads. 

I. P. Baker and the Benton Transportation Company con- 
trolled a profitable long-haul business to Ft. Benton until 
1887 when a railroad was completed to Great Falls. 

The boating business onthe Upper Missouri nearly died 
inthe 1890’s, but revived inthe early 1900’s when Baker 
converted from steamboats to gas packets and developed a 
river grain trade in the Bismarck area. This grain trade 
was ruined by a succession of crop failures from 1919 to 
1935. These crop failures were the immediate reason for 
the end of commercial navigation on the Upper Missouri. 
Since then, the construction of dams without locks has ended 
any sort of through navigation on the Upper Missouri River. 
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New York’s penitentiary system began in 1796 when 
the state abandoned sanguinary punishments and estab- 
lished a prison, called Newgate, in Greenwich Village. 
Philadelphia’s Walnut Street Jail provided the immediate 
inspiration for this development, but the penitentiary idea 
itself was the product of an evolutionary process that was 
mainly European. 

Under its first warden, a Quaker reformer named 
Thomas Eddy, Newgate had a promising beginning. Eddy, 
who regarded reformation as the chief goal of penal treat- 
ment, placed little reliance upon punishment as a deter- 
rent, and established a regime that was strict but humane. 
Eventually, however, Newgate succumbed to such adminis- 
trative and economic ills as overcrowding, an inefficient 
financial system, and sheer ineptitude on the part of key 
personnel. Its prisoners, lodged in group sleeping quar- 
ters, exchanged knowledge and became only more adept 
in crime. 

New Yorkers were reluctant to discard the penitentiary 
idea. In desperation, they turned to a disciplinary system 
worked out at Auburn in a prison built to mitigate over- 
crowding after the War of 1812. Although Quakers re- 
mained influential in Empire State penal matters, the new 
system was established mainly by former New Englanders. 
Like the temperance and Sabbatarian movements that were 
beginning to flourish in up-state New York, it reflected a 
determination to preserve traditional values amid rapid 
social and economic change. 

Deterrence, not reformation, was the primary goal of 
the Auburn system, which undertook to break the convict’s 
spirit and isolate him from the world. In order to prevent 
mutual contamination, inmates were confined in solitude 
at night and compelled to work together in silence by day. 
By their labor they were to make the prison economically 
self-supporting. Administrators punished any deviation 
from the rules with immediate flogging. 

The reformers who developedthe Auburn system eventu- 
ally divided into two schools of thought. One group, led by 
Elam Lynds and Robert Wiltse, believed only in sheer co- 
ercion. At Sing Sing prison, begun in 1825, this approach 
received its most thorough application. The other group, 
represented by Gershom Powers, held that breaking the 
convict should be but the prelude to positive efforts to 
make him a better man. Female criminals, however, were 
commonly thought to be absolutely incapable of redemption. 

Supported by the powerful Boston Prison Discipline 
Society, the Auburn system was adopted in state after 
state, and became the arch-rival of the system of com- 
plete solitude developed at Pennsylvania’s Eastern State 
Penitentiary. The intellectual and material underpinnings 
of the New York methods, however, were gradually weak- 
ened. Pessimistic views about inmate reformability 
eventually clashed with widespread faith in the perfecti- 
bility of man. Traditional theories of culpability were 
attacked, and the idea of deterrence was called into ques- 
tion. Humanitarian protests were raised against brutality. 
Restrictive legislation against penal labor made self- 


sufficiency impossible. Political enemies of prison ad- 
ministrators secured legislative investigations and un- 
earthed serious cases of abuse. 

During the 1840’s a group of administrators imbued 
with humanitarian ideas took over Auburn and Sing Sing. 
Whipping was curtailed, and the convict’s isolation from 
the world was partially broken. Reformation was again 
advanced as the chief end of punishment. The new leaders, 
however, split into warring factions, especially over the 
use of a pseudo-science called phrenology. By the 1850’s 
reaction had set in and there was a return to older methods. 
These, however, were intellectually obsolete and economi- 
cally impracticable. Despite the persistence of repressive 
methods, new ideas slowly gained ground as the decade 
progressed, and the way was prepared for the activities of 
such future reformers as Enoch Wines and Zebulon Brock- 
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Mrs. Harriet Beecher Stowe’s Uncle Tom’s Cabin has 
been regarded as the only antislavery novel to achieve 
wide circulation and to have had direct influence on the 
abolition of slavery. The purpose of this study is to dem- 
onstrate: (1) that Mrs. Stowe’s novel was but one of many 
antislavery novels written in the thirty years before the 
Civil War, (2) that some other antislavery novels also be- 
came best sellers, and (3) that antislavery fiction accu- 
rately reflected the growing commitment of the North to 
antislavery in the decade before the Civil War. 

There were approximately sixty antislavery novels 
published in America between 1836 and 1861. Over fifty 
were issued in the 1850’s. Before the appearance of Uncle 
Tom’s Cabin in 1852, formidable cbstacles checked the 











development of the antislavery novel. During the 1830’s, 
there was a sharp division within antislavery ranks over 
the utility of the novel to the cause. The Weld-Birney- 
Tappan faction disapproved of novel reading per se and 
objected to the novel’s lack of verisimilitude. The Gar- 
risonians, a distinct minority, were the first to exploit 
fiction as a medium of antislavery persuasion. Profes- 
sional authors and commercial publishers refused to be- 
come embroiled in the slavery controversy. They feared 
a Southern boycott of their works. In the period 1836- 
1851, antislavery fiction, for the most part, was written 
by antislavery partisans, issued from antislavery presses, 
and circulated among professed abolitionists. 

The success of Uncle Tom’s Cabin released a multi- 
tude of pens. A host of professional writers capitalized 
upon Mrs. Stowe’s popularity in the 1850’s. None, how- 
ever, was of the first rank, and some had no partisan 
interest in antislavery reform. To satisfy popular taste 
in fiction, they selected for treatment only those aspects 
of slavery that had the greatest sensational and sentimental 
appeal: brutality and miscegenation. Young and enter- 
prising publishing firms, which cultivated a predominantly 
Northern market, ignored Southern boycott threats and is- 
sued over four-fifths ofthe antislavery novels ofthe decade. 
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Although inadequate circulation data prevents complete 
assessment of the popularity of antislavery fiction, at 
least five novels, besides Uncle Tom’s Cabin, became 
best sellers in the 1850’s: Ida May (1854), Dred (1856), 
Neighbor Jackwood (1857), Old Hepsy (1858), and Maum 
Guinea (1861). Another dozen, which passed through sev- 
eral editions in the 1850’s, were highly successful pub- 
lishing ventures. 

There are three discernible cycles of antislavery fic- 
tion in the 1850’s. The first occurred in 1852-1853; the 
second from November, 1854 to August, 1857; and the 
third from 1858 to 1861. Fluctuations in business condi- 
tions and political crises influenced the publication of 
antislavery novels in the decade. The golden age of anti- 
slavery novel occurred in the years 1855-1856. These 
years represented the peak of economic prosperity for 
the publishing industry prior to the panic of 1857 anda 
time of great crisis in the antislavery movement. In these 
years, antislavery novelists were alert to the threat of 
slavery to the free white society of the North implicit in 
the continued enforcement of the Fugitive Slave Law of 
1850, passage of the Kansas-Nebraska Act of 1854, and 
the audacity of the slavocracy represented by the Brooks- 
Sumner affair of 1856. As the Civil War approached, 
antislavery novels mirrored the growing sectionalism of 
the age. 

In the 1850’s, antislavery novelists stressed the 
“white slave” theme. Most of the slave heroes and hero- 
ines of the novels were mulattoes, quadroons, octoroons, 
or white persons who had been kidnapped into slavery. 

In their emphasis upon the deleterious effects of slavery 
on white society, the novelists supported the slave power 
conspiracy argument but tended to lose sight of the cause 
of the Negro. Microfilm $3.60; Xerox $12.60. 277 pages. 
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This study is an account of Francesco Crispi’s foreign 
policy during his two periods as Prime Minister of Italy. 
The first lasted from 1887-1891; the second from 1893- 
1896. The author, however, also delves into Crispi’s past 
and traces the development of his ideas and character up 
to 1887. Crispi took office at the age of sixty-seven. The 
thesis of this study is that he developed a set of ideas be- 
fore 1887 which became rooted in his mind and which he 
could never set aside or modify. 

Most of his ideas were developed while he was a mem- 
ber of Mazzini’s Party of Action. The first of the study’s 
five chapters is devoted to this stage of his career. He 
came to believe in Italian primacy, to distrust and detest 
France and the Papacy, and to desire an actionistic for- 
eign policy. He believed that France was hostile to Italian 
unification and that Cavour, in following a policy of diplo- 
matic maneuver to secure assistance from France, in- 
vited French domination of the Italian peninsula. One of 
the most important points made is that he was never 
neutralized by Cavour and that he remained opposed to his 
policy for the rest of his life. 





The second chapter analyzes Crispi’s development in 
the age of international anarchy after 1870. He called for 
Italy to play the part of a great power in Europe and of an 
imperial power in the Mediterranean. Prussia’s victories 
and Bismarck’s realpolitik impressed him tremendously. 
He glorified war and conflict and called for Italy to emu- 
late Prussia. Fearful that France under the Third Re- 
public was as hostile to Italy as France under the Second 
Empire, he also called for Italy to ally with Germany as 
well as to strengthen her traditional connection with Eng- 
land. He became, thus, an aggressive nationalist. In so 
doing, he transformed the civilizing mission that Mazzini 
had assigned to Italy into a mission to expand and to pre- 
dominate over other nations. 

The third chapter deals with Crispi’s attempt to assert 
Italy as a great power during his first ministry. He inter- 
vened in the Bulgarian Crisis of 1887-1888 in order to 
increase Italy’s prestige and committed Italy unequivo- 
cally to Germany in order to secure assistance against 
France. Then he challenged France’s control of Tunis 
and tried to inflict diplomatic defeats upon her. He also 
engaged the Vatican, which he believed was allied with 
France, in conflict. France retaliated by launching a com- 
mercial and financial war against Italy which ruined the 
Italian economy and Italian public finance. Germany, and 
also England, upon whom Crispi counted for support in 
the Mediterranean, failed to give Italy adequate assistance 
against France. 

France, moreover, retaliated against Italy by opposing 
Crispi’s attempt to establish Italian control over Abys- 
Sinia during his first ministry. This is the subject of the 
fourth chapter. Although Crispi opposed the establish- 
ment of a colony at Massawa in 1885, he embarked after 
1887 on a course of military expansion in Abyssinia. His 
only objective was to increase Italy’s prestige. In 1889, 
he established a protectorate over Abyssinia by concluding 
the Treaty of Uccialli with Menelik. Shortly after that, 
however, Menelik rebelled against Italian control. 

As a result of the financial and commercial war, the 
failure of Germany and England to support Italy, and the 
development of revolt in Abyssinia, Italy in the 1890’s 
was in crisis. Chapter V deals with Crispi’s failure to 
surmount this crisis. The narrative shifts back and forth 
from developments in Abyssinia, on the diplomatic scene, 
and on the home front. There, by 1893, Crispi faced heated 
opposition from the radicals, who were opposed to the 
Triple Alliance and expansion. Crispi sent Italian forces 
further into the interior of Abyssinia and decided to wage 
a victorious war to increase Italian prestige as well as to 
silence the opposition. But Germany and England were at 
odds and gave Italy even less support than before. The 
result was the disastrous defeat of Italian forces at Adua 
in 1896. Microfilm $5.30; Xerox $18.70. 414 pages. 
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Adviser: W. Donald Beatty 


The purpose of this study is to present a survey of the 
diplomatic relations of Norway and the United States dur- 
ing the period 1918-1939. Although the United States dis- 
played little interest in Norwegian affairs, Norway was 
much concerned about certain aspects of United States 
foreign policy, particularly those affecting trade and ship- 
ping. Norway, a nation which was highly dependent on 
foreign trade and shipping, desired that the United States, 
a major trading partner and purchase of shipping services, 
would pursue a liberal commercial policy. Also, asa 
small country which had won its independence recently, 
Norway was anxious to maintain friendly relations with 
all major powers, the United States included. 

The findings of this paper are based primarily on 
archival materials of the State Department, the Norwegian 
Ministry of Foreign Affairs, andthe Norwegian Shipowners 
Association; on editorial opinion expressed in the leading 
Norwegian newspapers and magazines; on the published 
committee reports and debates of the Norwegian parlia- 
ment; on the writings and speeches of leading Norwegian 
political personalities, notably Johan Mowinckel, Carl 
Hambro, and Halvdan Koht; and on recent monographs on 
Norwegian foreign policy. 

A first item which concerned Norway with reference 
to the United States after World War I was the extent to 
which the peace settlement would follow the Wilsonian 
program and the degree of leadership the United States 
would exercise in a future league of nations. The decision 
of the United States regarding League membership and its 
implications for Norwegian foreign policy gave rise to 
more deliberation on the part of the Norwegian govern- 
ment than any other single aspect of American foreign 
policy during the interwar period. Another subject of 
major concern to Norway at the end of World War I was 
the settlement of claims cases arising from the requisi- 
tioning by the United States in August, 1917, of Norwegian 
Shipbuilding contracts and facilities in the United States. 
Accounts of the Newbuildings Group, Christian Group, and 
Hannevig claims settlements are included in this paper. 

Norwegian reaction to protectionist international trade 
and shipping policy trends pursued by the United States 
comprises a major theme in this study. Norway’s efforts 
to promote liberal commercial principles in relation to 
these trends was demonstrated in the course of the ne- 
gotiation of a new commercial treaty in 1926-1928 and in 
the protests presented to the State Department regarding 
various pieces of American shipping legislation. These 
episodes as well as Norway’s response to invitations from 
the Roosevelt Administration to consider the negotiation 
of a reciprocal trade agreement reflected the attentive- 
ness of the Norwegian government to the welfare of do- 
mestic trade and shipping interests. In general, Norway 
pursued a less cautious policy in matters having to do 
with the safeguarding of its commercial interests than 
with those which might affect its political relations with 
a major power. 





Norway attempted during the 1920’s to make a contri- 
bution to the preservation of peace by promoting juridical 
methods which would enable the peaceful settlement of 
international disputes. This policy affected its response 
to various aspects of the peace program of the United 
States, notably the Pact of Paris and a new arbitration 
treaty proposal in 1928. Although Norway became in- 
creasingly alarmed over the aggressive policies of the 
Axis powers in the 1930’s, there was little disposition on 
the part of official leadership or public opinion to depart 
from its traditional policy of avoiding political alignment 
with any major power, the United States included. 

Microfilm $4.35; Xerox $15.30. 337 pages. 
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Relations between the United States and Liberia from 
1929 to 1935 were more tangled than at any other time in 
the history of the two countries. Slavery was the major 
issue—the accusation by travelers and by the League of 
Nations that Liberia had enslaved many members of the 
native tribes. But in addition there was need to clean up 
Liberian finances, to set the Liberian government on an 
even keel, and generally to put the Republic together again 
after its collapse at the outset of the Great Depression. 

Socially, economically, and politically Liberia in 1929 
had failed to develop. Although the country was rich in 
human and natural resources, its government after 1870 
had resorted to foreign loans to pay its debts. The United 
States in 1912 arranged an international loan of $1,700,000 
and an American citizen supervised Liberian revenues 
and became financial adviser to the government. Still the 
nation failed to rehabilitate itself. The United States in 
1919 refused a mandate under the League, and promised 
to lend Liberia $5,000,000. This program did not receive 
Senate approval. Outside aid though came in 1926 when the 
Firestone Tire and Rubber Company obtained a 1,000,000- 
acre concession to develop rubber plantations and at the 
same time arranged a loan of $5,000,000. 

Prosperity did not come and by 1929 Liberia’s labor 
policy was under severe criticism. The situation was so 
grave that the American Department of State in that year 
demanded that forced labor and slavery be eliminated, 
especially the contracting of native laborers for Fernando 
Po. When an International Commission composed of three 
members representing America, the League, and Liberia 
investigated, it discovered that the above conditions ex- 
isted and also implicated therein some government of- 
ficials and frontier forces. 

A crisis in Liberia’s affairs resulted. The President 
and Vice President in December 1930 resigned and Secre- 
tary of State Edwin Barclay assumed the presidency. Since 
Barclay refused to implement all recommendations of the 
International Commission, the United States withheld 
recognition of his regime and, with Britain and Germany 
cooperating, urged Barclay to ask the League Council 
to appoint a commission to govern his country. Barclay 
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instead asked for nonpolitical assistance in January 
1931. 

The Council with America’s aid in October 1933 pro- 
posed a plan: a governing commission of white experts 
appointed by and responsible to the Council, to which Li- 
beria would delegate power to execute the plan of reforms. 
If necessary, Liberia also would borrow funds from the 
Firestones to finance the plan. This arrangement Liberia 
refused, wishing to add reservations to protect the consti- 
tutional powers of the country’s officials. Consequently 
the Council in May withdrew its plan. 

The United States now took over. President Barclay’s 
three-year plan was already in operation, and America 
decided to aid him in executing it, recognizing his regime 
in June 1935. England likewise extended recognition in 
December 1936. Liberia thus succeeded in resolving its 
troubles and retaining the right to rule itself. 

Microfilm $3.60; Xerox $12.60. 279 pages. 
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This thesis attempts to give a full biography of Symon 
Patrick, Bishop of Ely (1626-1701), who as a London divine 


for twenty-seven years, was a leader in the resistance to 
James II. Patrick’s life spanned the turbulent period of 
the Civil Wars, the Interregnum, the Restoration, and the 
Revolution in 1688. The account starts with his early life 
and education in Gainsborough, Hull, and Queens’ College, 
Cambridge, where he was profoundly influenced by the 
Cambridge Platonists, particularly John Smith. 

As the Rector of St. Paul’s Covent Garden (1662-1689), 
he became famous as a dedicated parish priest, preacher, 
theologian, and moral essayist. Between 1668-1670, he 
engaged in a bitter controversy with the nonconformists, 
believing them a threat to the Church of England. His 
services to the Church brought him preferments; a royal 
chaplaincy, the twelfth prebend of Westminster Abbey, and 
the Deanery of Peterborough. 

After 1683 the growing danger from Roman Catholicism 
moderated his animosity to nonconformity and weakened 
his devotion to the Anglican doctrine of non-resistance. 

He was one of the foremost writers in the anti-popish con- 
troversy during the reign of James IJ. Historians accord 
first place among the causes of the Revolution in 1688 to 
the resistance of the Anglican clergy and Patrick deserves 
a high place among them. 

After the Revolution and his elevation to the Bishopric 
of Chichester, Patrick assumed a role of increasing promi- 
nence, especially after his translation to Ely in 1691. He 
was a member of the Ecclesiastical Commission of 1689, 
which failed to secure the adoption of a plan to compre- 
hend moderate dissenters in the face of High Church and 
nonjuring opposition. As a Williamite Bishop with High 
Church theology, he was in a position to help prevent the 





High Church Tory efforts to impose restrictions on the 
nonconformists, which in effect would have destroyed the 
Act of Toleration. During his eighteen years onthe episco- 
pal bench, he had an outstanding record as an ecclesiastical 
statesman, whose wisdom and moderation promoted the 
welfare of both Church and State. 

Patrick served on many Commissions of great impor- 
tance in the Church such as settlement of the Church of 
Ireland, review of Archbishop Tenison’s sentencing of the 
Bishop of St. David’s and Church preferments. As long as 
he lived, he was an active supporter of the Archbishop 
and Whig Bishops in the Convocation Controversy which 
raged from 1697 to 1717, furnishing William Wake with 
valuable historical arguments and constructive criticism. 

From before the Restoration to the very end of his 
life, he was an assiduous student of theology, publishing a 
monumental number of books on Church doctrines, para- 
phrases of and commentaries on the Scriptures, and moral 
essays. During the last ten years of his life, his interests 
extended beyond the confines of the British Isles through 
his promotion of charity schools and parochial libraries 
founded by S. P. C. K. and through his zeal in financing 
and recruiting missionaries for S. P. G. 

But first and foremost Patrick was a hard working and 
spiritually minded bishop, who maintained his residence 
in his sees at least six months of the year and faithfully 
administered his dioceses, disciplining the clergy and con- 
firming and ordaining regularly. The Anglican communion 
owes much to Symon Patrick for his part in resisting 
James II, for his devotion to his calling as a priest and 
bishop, and for his exposition of Church doctrines and 
Holy Scriptures. 

Microfilm $4.15; Xerox $14.65. 324 pages. 
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In the summer of 1928 the Kuomintang troops of Chiang 
Kai-shek entered Peking, the culmination of the Northern 
Expedition. In December of the same year Chang Hsiieh- 
liang, warlord of Manchuria, announced his allegiance to 
the Nanking Government. China was nominally united. 

The decade that followed was the best chance for the 
Kuomintang towin the struggle for the control of China. 
Among the reasons for its failure to win that struggle was 
the break-down of Sino-Japanese relations which gradually 
deteriorated and finally ended in war. In Japan, from 
July 1929 until December 1931-the Foreign Minister was 
Baron Shidehara Kijuro, a career diplomat who many 
times had indicated his desire to improve relations with 
China in a spirit of friendship and conciliation. The years 
1929-1931, then, should have been the best time for China 
and Japan to resolve their differences. Had they been 
able to do so, disaster for both might have been averted. 

The aim of this study is to show how the basic drive 
of Japan to expand in Asia together with the Japanese 
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constitutional system, in whose framework a fierce 
struggle for power went on, served to frustrate the 
conciliatory policy of Baron Shidehara and made rap- 
prochement impossible. 

After defining the Japanese expansionist urge, the 
Japanese conception of her “special position” in Man- 
churia, and the nature of the contending forces in the 
Japanese political arena, I employ a narrative format to 
discuss the first period when Shidehara was Foreign 
Minister from 1924 to 1927 and the Tanaka Ministry from 
1927 to 1929. Changes in the political situation at home 
after the Tanaka Cabinet are linked to the application of 
foreign policy in China. 

The story is one of failure, for, in September 1931, 
the Manchurian Incident began and the chances for Sino- 
Japanese friendship and cooperation were over. Not only 
did the diplomatic failure lead to the ruin of the Kuomin- 
tang in China, but it also directly presaged the collapse of 
party government in Japan and its supplantation by 
military-minded elements. The failure was thus doubly 
tragic. While most explanations for the diplomatic failure 
have stressed the responsibility of Japan, the part played 
by China should not be neglected. The Nanking Govern- 
ment, because of its relative instability, failed to respond 
energetically to the original conciliatory gestures of 
Shidehara. China too often demanded the abolition of all 
concessions, a point which no Japanese Government could 
accept. Economic problems and a dispute with the Soviet 
Government in the last half of 1929 over the Chinese 
Eastern Railway distracted China and helped make her 
diplomatic response inadequate. 

Japan must, however, continue to bear the major share 
of the responsibility. A large measure of the failure is the 
personal failure of Shidehara, who genuinely desired better 
relations with China, but lacked drive and imagination at 
a time when they were sorely needed. As long as events 
in China could be kept out of Japanese politics, Shidehara 
was reasonably free to follow his conciliatory approach, 
but in order to prevent Chinese events from entering Japa- 
nese politics, Shidehara resorted to a negative policy which 
sought to avoid incidents but refused to tackle the major 
points of contention between the two nations. When inci- 
dents such as the Wanpaoshan Incident and the Nakamura 
Incident occurred in the summer of 1931 the failure of 
Shidehara’s policy was manifest. These incidents became 
important issues in Japan so that the reins of the direction 
of foreign policy were taken from the hands of the Foreign 
Minister by those advocating a strong policy toward China. 

Microfilm $4.30; Xerox $15.30. 336 pages. 
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The work analyzes the fundamental problems of the 
first half century of Italian unity in relation to the crisis 
of Italy’s intervention in the World War. It poses the 





question as to whether the work of Cavour’s successors 
was successful in meeting the challenges of national unity; 
or whether, as critics of the constitutional regime claim, 
the Post-Risorgimento lacked political stability and con- 
stituted a betrayal as well of the ideals of the period of 
national revolution. 

Since intervention was portrayed by the war party as 
a necessary continuation of and conclusion to the drama 
of the Risorgimento, an act by which material and moral 
goals ignored by the governments of the Post-Risorgimento 
might be reached, particular attention is given to the na- 
ture and political significance of interventionist literature 
and to the way in which the nation was brought into the 
World War. 

The study may be divided into two main parts: an ex- 
position and examination of the principal problems of the 
Post-Risorgimento as these appeared during the years 
1870-1900; and an analysis of the failure and/or success 
of the governments associated with the name of Giovanni 
Giolitti to cope with these issues during the pre-war 
decade, 1901-1914. 

Among the aspects of the earlier period which were 
crucial for the perpetuation of national unity, these have 
been selected for detailed discussion: the lack of a popu- 
lar revolutionary movement during the Risorgimento and 
the sense of unfulfillment which this entailed; foreign 
policy, under which irredentism and the formation of the 
Triple Alliance are examined; domestic politics, with 
particular emphasis on antiparliamentary literature, the 
ambiguities of Italian conservative theory as exhibited in 
the works of Pasquale Turieilo, and the role of the Social- 
ist Party in modern Italian history; Church-State rela- 
tions; regionalism, with stress on the “Southern Question” 
and its importance in the larger context of political 
thought; andthe sensation of philosophical stagnation which 
gave rise to dissident cultural groups whose writings 
tended to transfer philosophical judgements from the level 
of speculation to political action. In regard to the last, 
the work of such figures as A. C. De Meis and Alfredo 
Oriani is treated. 

The continuation of these problems is discussed in the 
chapters dealing with Giolittian Italy, with greater atten- 
tion given to the emergence of subversive political organi- 
zations, chief among these the Nationalist Movement, and 
to the deepening of related hostile currents among the in- 
tellectual journalists. The writings of Giovanni Papini, 
Giuseppe Prezzolini, Scipio Sighele, Benito Mussolini and 
others are examined. 

The years between the Libyan War and the outbreak of 
the “Great War” are seen as a turning point in the history 
of Giolittian Italy, and hence in the history of the Post- 
Risorgimento. The positive successes of the parliamen- 
tary regime are weighed against the increasing virulence 
of political dissidentism which prepared the climate of 
opinion for the journalistic excesses of the months of 
Italian neutrality. 

The concluding chapter deals almost exclusively with 
the Salandra government. It explains the reasons which 
permitted the triumph of the war factions, essentially a 
militant literary elite, despite the opposition to war of the 
great majority of the Chamber of Deputies, the people, the 
Vatican, the Socialist Party and of Giolitti himself. 

Microfilm $8.15; Xerox $29.05. 643 pages. 
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In spite of opposition to their institution, Congress 
established a system of inferior federal courts in the Ju- 
diciary Act of 1789. However, it did not place the full 
judicial power authorized by the Constitution within the 
exclusive jurisdiction of these courts. Their jurisdiction 
at both district and circuit levels was designed on a basis 
of concurrency with the state courts in a fashion which 
pleased the Anti-Federalists more than the Federalists. 
A compromise measure, the Judiciary Act of 1789 left 
within the province of the states a large portion of federal 
judicial power while making it possible (through its re- 
moval provisions) for litigation to be heard in the federal 
circuit courts as well as providing for review by the 
Supreme Court of decisions of the circuit and state courts. 
Hence, the demands both of those desiring an extensive 
national judicial system and of those fearful of this were 
partially satisfied in 1789. 

The clumsy organization of this Act which required 
the Supreme Court Justices to sit also as Circuit Judges 
and decide in the first instance cases which they might 
later have to determine at the Supreme Court level drew 
immediate objection. Also, with increasing tempo, the 
respective powers of the state and federal judiciaries be- 
came a part of sharply drawn political lines during the 
Federalist decade. Proposals for organizational reform 
of the federal judiciary system by lawyers and judges 
were to no avail until political and economic desires of 
the Federalist party sought to expand the jurisdiction of 
the federal courts. By 1798, amid the complications of 
domestic and foreign crises, increased energy of the fed- 
eral judiciary emerged as the last major party policy of 
the Federalists. The momentum for strengthening the 
federal judiciary began in 1799 and was successfully 
achieved in 1801 just before Thomas Jefferson and a Re- 
publican Congress came to power. 

Despite the fact that it was the last of the Federalist 
policies to be put into operation and despite its immediate 
repeal by the Republicans, the Judiciary Act of 1801 should 
properly be interpreted in terms of both the Federalist ad- 
ministration which found in that passage its inaugural 
political issue. Itwas fruition ofthe necessities of Feder- 
alist party aspiration closely connected with other major 
political policies; it became a precipitant of Jeffersonian 
policy after 1801. The Judiciary Act of 1801 was not con- 
ceived in the exigencies of political defeat as compensa- 
tion for the catastrophe of 1800, but was worked out early 
in that year as a buttress of Federalist policies already 
in operation. The revised judiciary system passed by the 
last Federalist Congress extended federal jurisdiction to 
the degree of power authorized by the Constitution and 
provided a new judicial organization creating separate 
circuit courts to which new Federalist judges were ap- 
pointed. In so doing, it provided more efficient adminis- 
tration of the revenue program and the Alien and Sedition 
acts both of which had been challenged by the states. It 
provided for the administration of the new bankruptcy pro- 
ceedings so favorable to mercantile interests. It provided 


federal jurisdiction which might avoid or eliminate state 
judicial control over land cases, reduce it in diversity 
cases and place the federal circuit system in a position to 
review and hence control certain decisions of the state 
courts. By extending the jurisdiction of the federal courts 
in this manner activities of the state legislatures could be 
circumvented, or in effect ignored, since the courts of the 
states were now limited by federal statute in their juris- 
diction over much litigation which would continue to arise 
in the developing economy of the nation. 

Combination of political and economic interests to- 
gether with desire to bring more uniformity and coherence 
to the operation of the federal courts accounts for the en- 
actment of a new Judiciary Act. This was the final major 
policy of the Federalist party, a policy whereby economic 
and political necessities were afforded increased protec- 
tion atlaw. Microfilm $4.90; Xerox $17.35. 384 pages. 
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This study represents an attempt to extract new mean- 
ing from the work of the Philadelphia Convention of 1787 
through a fresh approach to the subject. The point of view 
may be stated simply. First, the convention was a de- 
liberative body which conducted its work according to the 
rules of parliamentary law. Its actions must be under- 
stood in terms of the formal and orderly procedures known 
and practiced by its members. Second, the convention was 
not an assemblage of fifty-five delegates working as indi- 
viduals, but rather a meeting of twelve delegations, each 
representing a state. Although each delegate was free as 
an individual to make speeches, offer motions, and partici- 
pate in debates, the stages of actual accomplishment in the 
convention were marked by the actions of the delegations, 
voting as delegations rather than as individuals. 

The subject-matter of the study, then, is the parlia- 
mentary deliberations of the convention, and the mode of 
treatment is an analysis of the day-by-day accomplish- 
ments of each delegation. Tracing the progress of the 
convention through recognizable parliamentary phases has 
provided a convenient vehicle for the development of twelve 
separate delegation chapters along parallel lines. Taking 
up the work of the delegations in the order in which quo- 
rums were established has made it possible to give full 
attention to broad procedural matters in the earlier chap- 
ters, thereby providing a comprehensive view of the prog- 
ress of the convention. With this groundwork laid, the 
later chapters have required less detailed treatment. 

The principal sources used inthe study are the journals, 
notes, and correspondence collected and edited by Max 
Farrand under the title, The Records of the Federal Con- 
vention of 1787, and the notes of John Lansing, Jr. (The 











Delegate from New York), edited by Joseph R. Strayer. 








The contributions of the several delegations have been 
evaluated on both a quantitative and a qualitative basis. 
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Such factors as the number of man-days in attendance, the 
number of speeches made by the delegates, and the num- 
ber of committee assignments have been tabulated and 
compared. Qualitative contributions have been more dif- 
ficult to assess. Ranking highest in both quantitative and 
qualitative achievements were the Virginia delegation, 
whose set of resolutions provided the nucleus for the new 
frame of government, and the Pennsylvania delegation, 
which constituted the most effective group of nationalists 
in the convention. Occupying a second bracket were the 
delegations from Massachusetts, South Carolina, and Con- 
necticut, each of which made substantial and distinctive 
contributions. The delegations from Delaware, North Caro- 
lina, and New Jersey were of average effectiveness, while 
those from Maryland, New York, Georgia, and New Hamp- 
shire made the least impact upon the work of the convention. 





Since the delegations were selected by the states to 
represent the states, and since they acted as state delega- 
tions, it is not surprising that they, consciously or 
otherwise, took into account certain institutions, experi- 
ences, interests, and concerns which were peculiar to their 
respective states. Such matters of concern as internal 
dissension, burdensome taxes, commercial discriminations, 
and economic instability were common to more than one 
state, but were not present in the same combination in any 
two states. 

The aggregate of the particularistic factors in each 
state gave that state a distinctive personality. This person- 
ality exerted a substantial influence upon the actions of 
each state delegation and determined in large measure its 
role in the convention. 
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A series of controlled dietary studies was conducted 
with human subjects to evaluate the relationship between 
4-pyridoxic acid (4-p.a.) excretion and vitamin B,. Uri- 
nary 4-p.a. was determined when: (1) vitamin B, and 
nitrogen were fed at a constant level in ordinary foods or 
as a semi-synthetic diet, (2) in a semi-synthetic diet, 
nitrogen for nonessential amino acids was furnished by 
diammonium citrate and glycine as compared to preformed 
nonessential amino acids, (3) a semi-synthetic diet sup- 
plied a constant intake of vitamin B, and nitrogen at dif- 
ferent levels, (4) a semi-synthetic diet supplied a constant 
intake of nitrogen and vitamin B, at graded increments, 
and (5) 3.0 mg of the different forms of vitamin B , were 
administered. 4-P.a. excretion did not change markedly 
when the source or level of nitrogen was altered or when 
the form of vitamin B, was changed, but showed a definite 
response within 24 hours to a change in intake of vitamin 
B,. Excretion of 4-p.a. consistently represented 50 - 60% 
of dietary vitamin B,. 

The influence of a minimal intake of vitamin B, (0.4 mg 
per person per day) on the conversion of tryptophan to 
niacin was also studied in human subjects consuming a 
semi-synthetic diet. In two subjects who were given 2 gm 
of L-tryptophan after receiving 0.4 mg of vitamin B, per 
day for 19 days there was a smaller increase in urinary 
N?-methylnicotinamide and kynurenic acid excretion and 
a greater increase in urinary xanthurenic acid excretion 
than in two subjects receiving adequate vitamin B,. Serum 
transaminase activity increased when 3.0 mg of vitamin 





B, per day was given for six days to three subjects who 
had previously received 0.4 mg of vitamin B, per person 
per day for 15 days. These observations suggest that evi- 
dence of a suboptimal intake of vitamin Be may result even 
when small amounts of vitamin B, (0.4 mg per day) are 
present in the diet and after a relatively short period of 
time ( 15 - 19 days). 

Studies on laboratory rats dealt with changes in the 
composition of skin in vitamin B, deficiency and with a 
possible effect of vitamin B, upon lipid synthesis. Skin 
samples from vitamin B,-deficient rats weighed less than 
corresponding samples from rats fed control diets or rats 
maintained at similar weights by limiting the intake of 
thiamine; this effect was particularly evident in the epi- 
dermis. In the positive controls and in the “size controls” 
receiving marginal thiamine, the changes in epidermal 
weight with age coincided with phases of the hair growth 
cycle in rats. In the vitamin B,-deficient rats this re- 
sponse was absent. Vitamin B, deficiency did appear to 
decrease skin lipids when data were expressed per unit 
area of skin but not when expressed per unit weight of skin. 
The amount of skin lipids in the “size controls” was 
greater than that in vitamin B, -deficient rats and in some 
instances exceeded that in control rats whether expressed 
per unit of area or per unit of weight. The incorporation 
of labeled acetate into skin lipids appeared to decrease 
with age. Vitamin B, deficiency did not appear to influence 
the incorporation of labeled acetate into skin sterols or 
fatty acids, but the incorporation of acetate into sterols 
was decreased in the skin from rats fed marginal thiamine. 
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This study was an investigation of consumer credit 
knowledge possessed by a selected group of women and of 
the relation of such knowledge to their attitudes concern- 
ing credit, their use of credit and rates paid, and selected 
characteristics of the women. 

Data were secured in May and June, 1960, by interview- 
ing one hundred women, a random sample of city residents 
attending home economics classes at the Knoxville Adult 
Education Center during 1959-60. The sample was de- 
scribed in terms of age, marital status, educational level, 
experience in gainful employment, and socioeconomic 
status. 

A twenty-four item knowledge test was constructed with 
multiple-answer statements and validated by means of 
pre-tests with groups of women and reactions from a jury 
of faculty members. An attitude scale was also constructed 
with sixteen statements for and against credit and a five- 
point scale ranging from “strongly agree” to “strongly 
disagree.” A third instrument used in the interviews was 
a questionnaire for securing personal data and credit use 
information. These instruments are included in the 
Appendices. 

A credit use score was computed for each subject by 
using her answers to certain items of the questionnaire. 


The rate score was the average rate of interest paid by 


the respondent. The socioeconomic status was determined 
by means of McGuire and White’s revision of the Warner 
scale. The knowledge score was the number of test items 
the respondent answered correctly, and the attitude score 
was obtained by counting the agreements and disagree- 
ments of the respondent onthe two parts ofthe instrument. 

The statistical tools used to test the hypotheses were 
the Pearson product moment correlation coefficient and 
t tests for significance of difference between a sample 
‘mean and the population mean and between two sample 
means. 

The mean knowledge score was 10.44 (possible score, 
24) with standard deviation 3.53. The meanscorewas 1.71 
(less than two loans or instalment purchases during the 
previous year), andthe mean rate paid was 15.32 per cent. 





Null hypotheses were accepted with no relationship 
detected between knowledge and the following character- 
istics: extent of credit use, attitude toward credit, ex- 
perience in gainful employment, length of marriage, and 
degree of cooperative planning intheuse of family income. 

Null hypotheses were rejected with significant rela- 
tionships noted between knowledge and the following 
characteristics: interest rates paid, general education 
level, and socioeconomic status. 

Certain other relationships not mentioned in the hy- 
potheses were also tested, and item analyses of the knowl- 
edge test and the attitude scale were included. 

The problems for adult education implied in this study 
seem to be (1) how to provide opportunities for women 
to increase their knowledge of consumer credit and (2) how 
to motivate some women to want more knowledge, since 
one-third of the respondents did not believe additional 
knowledge would be of any advantage to them. The reasons 
expressed by those who did want more information, and 
the sources where they thought they might get help were 
listed. Specific questions regarding eight sources of in- 
formation were asked and results analyzed. Suggestions 
were made for the content of courses, articles, and pro- 
grams, based on the results of the K-test. 


The following conclusions emerge from this study and 
seem to merit further investigation: 


(1) Women make or participate in many decisions re- 
garding credit use. 


(2) Women’s knowledge about consumer credit is 
rather meager. 


(3) Those with higher educational levels have greater 
knowledge of credit. 


(4) Those with greater credit knowledge pay lower 
rates for their credit. 


(5) The amount of credit that women use is greatly in- 
fluenced by their attitude toward credit use. 


(6) Those with little credit knowledge tend to hold ex- 
treme attitudes. 


(7) The majority of women want to learn more about 
credit. 


(8) About half of the women have no idea where to get 
more information. 


(9) The preferred ways to get more information, for 
those women who do have possible sources in mind, 
are newspaper articles and television. 
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While a new science laid foundations which would ulti- 
mately replace traditional ones, Renaissance England re- 
mained essentially medieval. To this medievalism 
Edmund Spenser fully subscribed. University educated, 
humanistically inclined, deeply learned, serious and re- 
flective, he scarcely could have avoided some recognition 
of shifting values, of refractory discoveries. Indeed, his 
work displays awareness of challenges to established sys- 
tem (F. Q., V, Prologue). Yet his thought is medieval, 
his interest inthe past. His learning, everywhere apparent, 
centers inthe traditional, inthe authoritarian. Spenserians 
have detailed many facets of this learning but have largely 
neglected Spenser’s debts to the medieval encyclopedic 
tradition. 

The great encyclopedias retained vast prestige in the 
Renaissance. One of the most popular—the De Proprie- 
tatibus Rerum of Bartholomaeus Anglicus—by Spenser’s 
time had appeared in numerous editions and had been 
translated into French, Dutch, Spanish, Provengal, Italian, 
and English. John Trevisa’s English translation was ac- 
cessible in editions by Wynkyn de Worde (1495), T. Ber- 
thelet (1535), and Stephen Batman (1582). In addition, 
despite lack of acknowledgment, John Maplet’s A Greene 
Forest (1567) is clearly indebted, frequently verbatim. 
Bartholomew’s authority obviously was revered in Ren- 
aissance England. 

Spenser’s devotion to encyclopedic lore is unmistakable. 
It is both general and specific. Bartholomew repeatedly 
asserts the utility of “things visibles” in clarifying mys- 
teries of “things spiritualls,” the “divine, celestiall, and 
godlye things, which are invisibles to... naturall sight” 
(Prologue). In short, remarking that theologians and poets 
employ extended allegories to delineate ultimate truths, 
Bartholomew broadly endorses the Platonic doctrine that 
the phenomenal world is a shadow of the real world, which 
is spiritual and therefore invisible. This doctrine Spenser 
found congenial. It supported his concept of poetry as a 
means of presenting doctrine by “ensample.” It justified 





his ascription of allegorical significance to natural objects. 


Thus Spenser, like Bartholomew, viewed the world Pla- 
tonically. 

Moreover, distinctive Platonic doctrines treated by 
Bartholomew are developed also in Spenser’s poetry, fre- 
quently with noticeable verbal analogies. Thus central 
passages of The Fowre Hymnes and of The Faerie Queene 
show Spenser’s devotion to medieval lore. 











LITERATURE 


The Hymnes taken as a whole are organized upon the 
Platonic doctrine of progression from lower to higher 
levels of understanding, starting with sensuous experi- 
ence and culminating in spiritual insight. This progres- 
sion necessitates acceptance of the Platonic theory of 
Ideas, cited by Spenser in the last hymn (11. 81 f.). The 
Hymnes also present the Platonic concept of love and 
strife as creative forces, with an emphasis which reflects 
Bartholomew rather than Plato directly. Also, Spenser’s 
depiction of the Trinity, of the angels, and of man attests 
the influence of the encyclopedias. 

The elaborate allegories of the The Faerie Queene 
also demonstrate Spenser’s medievalism. The Red Cross 
Knight in Book I follows a Platonic progression from dark- 
ness to understanding. Spenser’s delineation of the human 
brain, allegorized in the architecture of the House of Alma 
(II, 9, xxvii), though ultimately Platonic shows marked 
analogy to Bartholomew. Furthermore, the influence of 
encyclopedic lore upon the Garden of Adonis passage (III, 
6, xxx ff.) and upon the Mutability Cantos is pronounced, 
especially for Spenser’s cosmology. Finally, Spenser’s 
inclination to regard natural objects emblematically, as 
symbols with moral significance, is further evidence of 
the pervasiveness of medieval Platonism within his life 
and thought. In this area also, his debts to the encyclo- 
pedias are frequently apparent. 

Spenser’s devotion to allegorizing medieval Platonism 
is not absolute: sometimes he responds directly to nature 
with a frank delight in beauty itself. But usually he moves 
in the world of Bartholomew. In this adherence to tradi- 
tional authority he is a typical medieval Platonist. 
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The two moribund economic systems of the South, the 
plantation and the frontier, remain vital in Southern fiction 
because they symbolize two ways of life, basic but dif- 
fering attitudes toward experience, and two aspects of the 
human mind, 

Stark Young, in So Red the Rose, focuses on the great 
plantation and its values, and his characters are judged 
by their ability to live up to its codes despite great ob- 
stacles. They resemble the characters in such early 
plantation chronicles as John Pendleton Kennedy’s Swallow 
Barn or William Gilmore Simms’ The Golden Christmas, 
for whom seeing a cat in the weeds is equivalent to seeing 
a tiger in the forest. However, both the elegiac Young 
and the ironic T.S, Stribling in The Forge identify the 
frontier with disorder and moral chaos. 
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Five other modern Civil War novels are then examined 
individually: Ellen Glasgow’s The Battle-Ground, Allen 
Tate’s The Fathers, Caroline Gordon’s None Shall Look 
Back, Andrew Lytle’s The Long Night, and William Faulk- 
ner’s The Unvanquished. They are similar in that the 
public conflict of forces which was the Civil War is re- 
flected in the private lives of the characters, and the sur- 
vivors all face dilemmas, pass through crises or separa- 
tions, and finally achieve a measure of self-awareness by 
discovering their own complicity in their fate during an 
ordeal in which they must face an abyss, both external and 
internal. The characters are torn between the claims of 
the plantation and those of the frontier, both of which are 
defined fully, the former in terms of the Tidewater values 
and the latter varying all the way from the actual wilder- 
ness, in Lytle and Faulkner, to a state of “refinement” 
which Tate defines as being in “communion with the abyss,” 

The “Kentucky Tragedy” of the 1820s is then examined, 
and especially its artistic treatment by Simms in Charle- 
mont and Beauchampe, and a century later by Robert Penn 
Warren in World Enough and Time. Both see it as a fron- 
tier problem, whether as a woman’s disaffection with the 
limitations of her life (Simms) or as a man’s isolated 
search for identity (Warren). The frontier reflects the 
inner state of the protagonists and in Warren’s novel it 
emerges as the condition of humanity, poised on the edge 
of the wilderness. 

In light of the definitions which emerged in previous 
chapters, Warren’s other novels are then examined: Night 
Rider, At Heaven’s Gate, All the King’s Men, Band of 
Angels, and The Cave, His characters are always on the 
verge of going “West,” a spiritual as well as geographical 
state, in which one seeks “innocence.” In some fashion 
they must enter a frontier and attempt to rediscover, alone, 
the freedom, self-knowledge, and identity which have be- 
come mere words in the desiccated plantations or their 
modern counterparts. His protagonists’ search for knowl- 
edge, often accompanied by tragic consequences, is re- 
flected in a greater perception of their own inner wilder- 
ness; but they achieve a sense of their own complicity in 
their own fate and consequently in that of their world. In 
their respective frontiers, they accept the taint which 
underlies their behavior and learn that they have never 
been “betrayed” by others or by the world, but that their 
own character is their fate. 
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Although Browning never regarded himself as a literary 
critic, his two critical essays and the large amount of in- 
formal criticism embedded in his poems and letters reveal 
deep convictions based on an intelligent and thorough study 
of literature. Many of his opinions have been quoted in 
biographies and critical works, and detailed studies have 





been made of his relationships with various other writers, 
but no attempt has been made up to the present time to 
bring together his opinions in an organized form or to 
evaluate his contributions as a critic. It is the purpose 

of this study to attempt such an organization and evalu- 
ation. 

The introduction contains a discussion of Browning’s 
reading, his attitudes toward critics and criticism, and 
the chief sources of his own criticism. The study con- 
tinues with an attempt to establish his aesthetic prin- 
ciples through a discussion of his ideas about the function 
of art in general and, more specifically, the function of 
poetry and the role of the poet. The remaining chapters 
deal with his comments on drama, other types of objec- 
tive poetry, and subjective, or lyrical poetry. 

The conclusions are that much of Browning’s criticism 
was personal and impressionistic. He tended to be swayed 
by the character and personality of the poet, and his judg- 
ments were often based on considerations of morality 
rather than aesthetics. His refusal to believe that an im- 
moral man could write great poetry made it difficult for 
him to form a final opinion about such poets as Byron and 
Shelley. Occasionally his judgments seem merely capri- 
cious, as in his lavish praise of Arthur J. Munby’s 
Dorothy. Although in theory he exalted lyric above dra- 
matic poetry, he was most often attracted by monologues 
and skillful character analyses. 

At the same time, his criticism reveals the application 
of a consistent set of criteria, based on his belief in the 
necessity of moral purpose, signs of inspiration, and 
originality. He was consistent in his choice of the ro- 
mantic over the classical, his preference for poetry de- 
rived from unlikely materials, and his demand for sub- 
tlety. As a poet of discriminating taste, commenting upon 
both his own efforts and his wide reading, he left a body 
of informal criticism that cannot be ignored, either for 
the light it sheds on his poetry or for its contribution to 
the understanding and appreciation of the works of others. 
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Periodical reviews and numerous references in per- 
sonal letters written by Victorians suggest that George 
Sand was one of the most widely read foreign authors in 
Victorian England. Englishmen eager to escape insularity 
turned to French writers, and a country importing one 
French volume for every fifty-three Englishmen in 1835 
could not ignore the French woman writer who produced 
more than one hundred volumes from 1832 until her death 
in 1876. Her personal life, reported in detail to Victo- 
rians, increased the fame of her works; her liaisons with 
Jules Sandeau, Alfred Musset, and Frederic Chopin in- 
trigued French society and confirmed English suspicions 
about the immorality of the French. Her first novels, 


Indiana (1832), Valentine (1832), and Lélia (1833), aroused 
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fears among some Englishmen that she was linked with 
liberal Saint-Simonian forces that favored female eman- 
cipation. Sand’s insistence that woman had the right to 
self-fulfillment, even at the expense of convention, caused 
her works to remain controversial until the close of the 
century. 

There were many reasons that Victorians, greatly con- 
cerned with propriety, should be fascinated bySand. First, 
she became a symbol of the emancipated woman. English 
women of independent minds looked to Sand for guidance, 
and her views on feminism explain in part the fascination 
for Sand shared by George Eliot, Elizabeth Barrett 
Browning, Jane Carlyle, Charlotte Bronté, Geraldine Jews- 
bury, and Mary Russell Mitford. Elizabeth Browning tes- 
tified that Sand ministered to her through the “prison bars” 
of Wimpole Street, and George Eliot commented on the 
inspiration that she had received from Sand and Rousseau. 

Then, Sand became a political symbol as she was iden- 
tified with liberal forces in the 1830’s and the 1840’s. She 
wrote revolutionary bulletins for the Second Republic. 

Her novels with mystical-socialistic themes, such as Le 
Meunier d’Angibault (1845) and Horace (1842), written 
under the influence of Leroux and Lamennais, won admi- 
ration from English liberals but contempt and hatred from 
conservatives. Because political views influenced literary 
criticism, Sand’s works were often received according to 
the politics of the periodical: Tory magazines condemned 
her; magazines with liberal views approved of her. Eth- 
ical criteria dominated much of the criticism of her works. 
Periodicals under religious auspices were especially 
critical. Sand’s defenders--George Henry Lewes and 
Joseph Mazzini, for example--did not deny the moral issue 
in her works but tried to prove that she wasa moral writer. 
Sand aided her English defenders when she published the 
pastoral novels, La Mare au Diable (1846), Francois le 
Champi, and La Petite Fadette (1849). - 

Basically, however, Sand’s fame with the Victorians 
rested on her literary merit. Her style won the admira- 
tion of John Stuart Mill, Elizabeth Browning, John Ruskin, 
Matthew Arnold, George Eliot, George Henry Lewes, Henry 
James, Leslie Stephen, and many others. Readers praised 
her characterizations and admired her descriptions of 
nature. Many, including Matthew Arnold, felt that her 
writings contained a message for the times, a warning 
against despair over problems arising from social and 
religious change. Then for many Victorians, such as 
George Henry Lewes, Charlotte Bronté, and Matthew 
Arnold, Sand’s romantic search for the “ideal life” con- 
trasted pleasantly with Balzac’s realistic portrayal. 

Whether or not they were in agreement over her qual- 
ities, leading Victorian writers and workaday critics took 
ample note of Sand, and it is a tribute to her many-sided 
personality that the same woman whom J. W. Croker saw 
as a moral degenerate could be an inspiration in religious 
matters to Matthew Arnold. 
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By examining the dramatic work of Marlowe under the 
selective focus provided by the problems of suffering and 
evil, this thesis attempts to clarify both the nature of 
Marlowe’s tragic vision and the measure of his drama- 
turgical and ideological originality in the presentation of 
tragic themes. Marlowe’s plays are criticized in relation 
to the context provided by such varying elements as the 
dramatic traditions of sixteenth-century England, the at- 
tempts of Marlowe’s immediate contemporaries’ to write 
serious drama, the character of Marlowe’s source ma- 
terials, the ideological framework that governed the minds 
of educated Elizabethans, and more particularly the theo- 
logical thought which Marlowe himself must have studied 
during his six years as an Archbishop Parker Scholar at 
Corpus Christi College, Cambridge. 

Chapter I surveys the traditional handling of suffering 
and evil in the mystery-cycles, the morality plays, the 
drama of Seneca and of Seneca’s English imitators; it also 
reviews the tradition of nondramatic De Casibus tragedy 
and concludes with a discussion of Kyd’s Spanish Tragedy. 

Chapter II examines Marlowe’s early plays, Dido and 
the two parts of Tamburlaine, in which love and marital 
violence are exhibited as the causes of human anguish. It 
illustrates Marlowe’s wide-ranging attempts to suit the 
expression of suffering to his individual characters, and 
his dramatization of the illusory effects of grief, which 
accent the deep ironies in man’s attempts to escape from 
pain and mortal limitations through imagination. 

Chapter III treats The Jew of Malta and The Massacre 
at Paris, the two plays in which Marlowe has made his 
protagonists into incarnations of evil. Barabas the Jew is 
vilified in the eyes of the Elizabethan audience by his lit- 
eral and figurative Jewishness, his Machiavellianism, and 
his dramaturgical resemblances to the morality Vice. The 
Machiavellian Guise is blackened by his butchery of inno- 
cent Protestants, his unscrupulous ambition, and his con- 
nections with hated Catholic enemies of England. 

Chapter IV, in discussing Edward II, shows how the 
sufferings of the Queen and of the realm in the early sec- 
tion of the play are used to stress the faults of Edward as 
king and husband; in the latter section Edward’s suffering 
is revealed as the ironic result of his own willfulness, and 
as an extreme articulation of the De Casibus theme, where 
the sense of lost kingship becomes Edward’s greatest 
source of pain. 

Chapter V applies to Doctor Faustus’ theological con- 
cepts of sin and damnation with which Marlowe would have 
been familiar as a student at Cambridge. Marlowe’s de- 
partures from the English Faust-Book show an original 
dramatic stress on the theological formulation of the worst 
suffering of the damned as poena damni, the pain of loss. 
The repetitive pattern of moral choice that characterizes 
the play shows Faustus’ willingness to choose alienation 
from God and hence cause his own worst suffering. The 
relationship of Doctor Faustus to the morality tradition 
shows that Marlowe’s use of morality devices is more often 
than not a reversal of characteristic usage. 
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Chapter VI summarizes the nature of Marlowe’s vision 
of suffering and evil. After indicating his dramaturgical 
and ideological debts to other traditions, the chapter treats 
the characteristic elements of Marlovian tragedy: the 
persistent expression of the suffering of loss, which may 
be traceable to the analogical extension of poena damni; 
the persistent dimension of irony in human aspiration and 
destruction, which is conveyed chiefly by the dramatic 
counterpoint of aspiring language and destructive or self- 
destructive action; and the persistent emphasis on human 
responsibility for suffering and evil, an emphasis which 
places the root of evil not in a hostile universe but in the 
heart of man. Microfilm $3.95; Xerox $13.95. 306 pages. 
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Recently students of the novel have tended to empha- 
size the role of formal realism in eighteenth-century 
English fiction. Although there is some justification for 
this view, the representational qualities of the Augustan 
novel seem to have been greatly exaggerated. In my study 
of the major eighteenth-century writers of fiction, I at- 
tempt to show that there is, in fact, a significant relation- 
ship between the compositional practices of these authors 
and the conventional techniques of traditional rhetoric. 
Often a novelist’s “realistic” details are as much indebted 
to a set of rhetorical topics or the arrangement of a for- 
mal descriptio as to any intent to present actual life. My 
study, then, is not confined merely to the rhetoricians’ 
precepts on style but considers invention, disposition, and 
even delivery in so far as these arts relate to the early 
novel. I have limited my investigation, however, to the 
works of the four most successful novelists in this period: 
Richardson, Fielding, Smollett, and Sterne. 

After an introductory discussion of the oratorical arts 
in the Eighteenth Century, my analysis focuses on Richard- 
son, and his somber condemnations of eloquence. In spite 
of these condemnations, however, the schemes and tropes 
play a very important role in his characterization of such 
prominent figures as Clarissa and Lovelace. Unless to- 
day’s readers appreciate this author’s attitude toward the 
courtly, précieux style of the seventeenth-century French 
rhetors and their imitators, they will probably miss much 
of the significance of Lovelace’s highly rhetorical style. 
Nor are Clarissa’s many laments any closer to the lan- 
guage of everyday conversation. Not only much of the 
characterization but even the tragic tone of this novel 
depends in fact, upon the reader’s sensitivity to the rhet- 
oric of the protagonists. 

More sophisticated than Richardson in his attitude to- 
ward rhetorical eloquence, Fielding adopts various pat- 
terns of disposition as well as the schemes and tropes to 
his comic purpose. By employing the arrangement of a 
conventional medieval descriptio, for instance, he humor- 
ously presents Joseph Andrews and Fanny in a disposi- 








tional form intended only for the noblest ladies of poetry 
and romance. Rhetoric, then, plays a vital role in 
Fielding’s mock-heroic comedy, structuring whole pas- 
sages and, in Jonathan Wild, an entire book. 

Although the rhetorical element is not nearly so im- 
portant in the major novels of Smollett as in those of 
Fielding, it serves an important function in Count Fathom 
and Sir Launcelot Greaves, where the author attempts to 
adapt his shifts in style to the movement of his narrative. 
In my study of Smollett, I devote most of my attention to 
how changes in the character of Greaves and the fortune 
of Fathom effect the style of their respective novels. 

Perhaps the eighteenth-century novelist who most 
successfully exploits the rhetorical tradition is Sterne. 
Like Fielding, the Yorkshire cleric also uses the tech- 
niques of the rhetor in his mock-heroic comedy, but his 
manipulation of the oratorical arts goes far beyond any- 
thing of the kind in Tom Jones or Joseph Andrews. 
Whether Sterne is humorously juxtaposing the high and 
the low, the ideal and the actual, or the natural and the 
artificial, Shandean rhetoric will usually play an integral 
part in the comic pattern. Even the “realistic” attention 
to postures and gestures in Tristram Shandy is only fur- 
ther exploitations of traditional rhetoric for humorous 
purposes. Although there is realism in Sterne and other 
eighteenth-century novelists, it is not the dominating 
artistic motive that some modern critics have assumed 
it to be. The mere presence of conventional rhetorical 
techniques in these novels indicates that their art cannot 
be adequately explained apart from the compositional 
techniques of traditional prose. 

Microfilm $4.30; Xerox $15.10. 333 pages. 
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Ben Jonson, being born in the last third of the six- 
teenth century, was heir to the thought and culture of the 
English Renaissance, an essential element of which was 
Humanism. Based for the most part on principles re- 
covered from Antiquity, Humanism stressed the harmony 
and order in the universe and the important part man 
played in it by virtue of his rational powers. Natural 
reason permitted man to distinguish good from evil and 
hence to claim a high position in the order of existence. 
Stemming from this secure belief in the dominance of 
reason was the strong Humanistic emphasis on man’s 
moral responsibilities in life. Even from the time of the 
early Greek Humanists, all instruction of youth was geared 
to an appreciation of man’s obligations to himself and his 
fellow man; and this educational goal carried over into 
the Renaissance curricula instituted by Humanists like’ 
Erasmus, Vives, and Colet. 

As a grammar school student at Westminster, Ben 
Jonson obtained a thorough training in Humanistic 
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doctrines, bothin pure academics andin moral philosophy. 
Jonson’s master at school, Camden, influenced him 
greatly, cultivating in him a sincere love and respect for 
classical literature and theories. Although he was unable 
to continue with university study, Jonson retained the true 
scholar’s passion for learning and continued to read the 
rest of his life. The result was that Jonson was known in 
his own day as one of the most learned of poets. 

Because Jonson was so thoroughly grounded in the 
classical Humanism of his era, there are clear indica- 
tions of Humanistic attitudes in his drama. In particular, 
the Humanistic assumption regarding man’s capability to 
improve himself through reason and the Humanistic lit- 
erary emphasis on the didactic function of letters are re- 
flected in Jonson’s works. And it is during the ‘Moment 
of Judgment’ of his comedies - - that scene in which the 
conflicting factions are brought together, the acts judged, 
and verdicts passed down - - that Jonson’s Humanistic 
sympathies are most clearly manifested, 

In the early pieces, the ‘Moment of Judgment’ is quite 
openly realized in formal judicatory episodes wherein a 
judge-figure representing the ethical standards of the play 
metes out justice to the comic fools. A distinct instruc- 
tive purpose is thus revealed as well as a conventional 
attitude toward social harmony. Every Man in his Humour 





is perhaps the finest example of an overt expression of 
Jonson’s Humanistic outlook. A change in method and 
emphasis is observable in the central and finest comedies. 
From Volpone through Bartholomew Fair the didactic ele- 
ment is marvelously integrated into the action so that the 
ethical base underlying the plays is wholly implicit and, 
hence, not a deterent to the pure comic spirit. On the 
surface, justice appears stymied as clever culprits hood- 
wink credulous gulls. But it is only a temporary set of 
values which permits smart crooks to expose stupid re- 
spectable citizens. Nowhere does Jonson urge that the 
deeds of the shysters be emulated; they simply show up 
how untrustworthy the appearance of matters may be. 

The last of Jonson’s comedies are faulty in many re- 
spects, and one of their worst flaws is heavy-handed mor- 
alizing. Jonson here employs all his earlier techniques 
to expound on his ethical principles, with the result that 
didacticism blots out the humor. From the changes no- 
ticeable in the crooks and the victims, one detects a lack 
of order and true justice on any level. This reflects Jon- 
son’s own growing skepticism about the reasonableness 
of the universe. An artificial order must consequently be 
imposed through overt didacticism; the faith of Humanism 
in reason disappears in Jonson’s visions of the world. 

Microfilm $4.95; Xerox $17.55. 388 pages. 
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In light of what the word “decadence” has meant to 
critics for sixty years, there is no validity to a wide- 
spread belief that Ernest Dowson’s work is typical of 
decadent literature. This conclusion is inevitable for the 
best possible reason--hardly a touch of decadence may 
be found in Dowson’s play, novels, short stories, and 
poems, The characteristics which are to be found in 
abundance strongly indicate that Dowson possessed a ro- 
mantic sensibility. 

The Pierrot of the Minute, a dramatic fantasy in verse, 
has as its hero a man who quests for ethereal and tran- 
scendental experience. Whereas the decadent hero seeks 
to explore the dark underside of experience, Dowson’s 
Pierrot attempts to ennoble himself by courting a goddess. 
In A Comedy of Masks and Adrian Rome, Dowson the nov- 
elist constructed worlds in which men are morally re- 
sponsible; he explicitly insisted that artists in particular 
fulfill their responsibilities to life and to art. The deca- 
dent novelist, on the other hand, subordinates morals for 
the sake of artistic dramatic effects; he abides by a 
Wildean theory of l’art pour art and portrays heroes who 
lack all sense of responsibility. Dowson’s short stories 
as well as his novels tell about people who must account 
for their actions and who must affirm their dignity to 
themselves and to others. Decadent short stories tell 
about irresponsible people who cannot be respected. In 
Verses, Decorations, and more than a score of poems 
unpublished during his lifetime, Dowson made explicit 
moral statements. These statements are made in reli- 
gious poems, in poems of social criticism, and particu- 
larly in poems which deal with childhood innocence. De- 
cadent poetry expresses contempt for social conventions 
and explores sinful experiences; it deals with sex, the 
artifice of London, and the adult delights of corruption. 
Unlike the decadents, but much like Blake and Words- 
worth, Dowson outlined the tension between innocence and 
experience by focusing attention on the young child. Dow- 
son’s poetic children must face growth in a corrupt world; 
their innocence is pitted against man’s vanity and perver- 
sity. It is a point of major significance that adoration of 
innocence and respect for morality have ever been char- 
acteristic not of the decadent but of the romantic writer. 

Since Dowson, a romantic, is everyone’s choice as a 
characteristic decadent, there is reason to suspect critics 
are generally unfamiliar with the lives and works of other 
people who are traditionally called decadent, people such 
as Lionel Johnson, Aubrey Beardsley, and Arthur Symons, 
Studies of Victorian fin de siécle writers would do much 
toward clarifying the modern understanding of nineteenth 
century decadence; and an understanding of decadence 
would in turn obviously illuminate the course of roman- 
ticism through the last and into the present century. 

Microfilm $2.75; Xerox $8.60. 187 pages. 
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The purpose of the dissertation was to bring together 
for the first time as many as possible of the extant letters 
written by A. Bronson Alcott. Only a relative handful have 
been reproduced previously--and few of those have been 
quoted in full. The letters in the present collection were 
gathered from a number of sources, although the bulk of 
the material is from manuscripts owned by Mr. Frederic 
Wolsey Pratt, Alcott’s great-grandson, and on deposit in 
the Concord (Massachusetts) Free Public Library. The 
intent has been to reproduce the letters in full and accu- 
rately. 


The letters are brought together largely for two reasons. 


Since they cover in some detail about a sixty-year period, 
they may serve as a resource collection to be used as one 
means of understanding a number of aspects of nineteenth- 
century life with an emphasis on the intellectual commu- 
nity. A glance through the letters will show that Alcott 
engaged in many activities, that he was interested in any 
number of social and intellectual movements and came in 
contact with any number of prominent people. 

The second major reason why these letters have been 
brought together is that they are one important aspect of 
Alcott’s own life that has not been earlier examined. They 
add substantially to the picture of Alcott and confirm much 
that has been previously record about him. They reveal 
the flavor of much of his life in a direct and intimate and 
complete way. They point to the kinds of incident, the 
kinds of idea, and the sources of satisfaction which marked 
Alcott’s long life and which, together, convey the nature of 
the man. Through them may be seen, for example, the 
development of Alcott’s views on education, the scope of 
his acquaintance with other people and the regard in which 
he was held by some of them, his religious attitudes, and 
his final assessment of communal living--in short, the 
effect earlier events had upon later attitudes. Further, 
the letters help to correct impressions of the man and his 
experience which have been based too heavily upon the 
failures which occurred during roughly the first half of 
his career. The two biographies of Alcott are concerned 
mainly with the first fifty years of his life. On the other 
hand, the bulk of the extant letters written by Alcott are 
concerned with his later years and the comparative suc- 
cess he then enjoyed, which is generally overlooked. They 
suggest that Alcott’s story is not one of failure, but that 
of a kind of moral certainty, or innocence, perhaps more 
rare today but enviable in any day. 
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Although excellent studies of the laughter of Burns, 
Lamb, and Byron have been made, the consensus has been 
that the English Romantic period is generally lacking in 
humor. The chief purpose of this dissertation is to show 
that laughter in the age was both extensive and amusing. 
In order to gain breadth of perspective, the writer has 
considered both Romantic and anti-Romantic laughter, as 
well as the unconscious and unsuccessful humor that the 
Romantics sometimes wrote. 

Chapter One concerns Romanticism as a target for 
ridicule. Many parodies of Romantic poetry are dis- 
cussed and evaluated, with the Anti-Jacobin, or Weekly 
Examiner (1797-98), Rejected Addresses (1812), 








W. F. Deacon’s Warreniana (1824), and the “Peter Bell” 





parodies receiving the most attention. After emphasizing 
Byron’s burlesquing of the Lake Poets and of the Romantic 
ideal, the chapter closes with a discussion of the Gothic 
burlesques of Jane Austen, Byron, and Thomas Love 
Peacock. 

Chapter Two makes the point that a knowledge of the 
humor of an age gives valuable insight into its character. 
The discussion of ridicule is expanded from that of Ro- 
manticism toinclude such representative targets for satire 
as high society, the progress of science and learning, the 
travel mania, religion and clergymen, politics, gastronomy, 
and above all, George IV. 

Chapter Three is an analysis of the humorous ego, a 
discussion of spontaneous, perceptive whimsey which takes 
self for its primary theme. Although Cowper, Lamb, and 
Hunt are the chief writers of such humor, it finds expres- 
sion also in the prose of Coleridge, the novels of Scott, 
and the poems and letters of Keats. In this aspect of their 
humor, the Romantics are seen to be forerunners of such 
Victorian writers of whimsey and nonsense as Dickens, 
Edward Lear, and W. S. Gilbert. 

Chapter Four balances the discussion by describing 
the humorless ego and by pointing out notable instances 
where the Romantics have written bad or unconscious 
humor. Southey, Wordsworth, Coleridge, and Shelley fail 
most often in their attempts to amuse, but even Burns and 
Byron are occasionally guilty. One conclusion reached is 
that in Peter Bell Wordsworth is indulging, among other 
things, in a quirkish, almost demonic drollery. 

Chapter Five emphasizes, with numerous illustrations, 
that a great deal of ribald, robust humor was written 
during the period, revealing that even in the midst of Ro- 
mantic visions and idealistic fervor, there were strong 
undercurrents of that stout British realism and coarse 
hilarity which hark back at least as far as Chaucer. No- 
tice is also taken of the Romantic penchant for grotesquery 
which, derived in part from Hogarth and influenced by the 
Gothic craze, appears in the humor of Southey, Coleridge, 
Wordsworth, Byron, Lamb--indeed, of all the Romantics-- 
and culminates in the bizarre verses and sketches of 
Thomas Hood. 
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Chapter Six concludes the study by endeavoring to iso- 
late and define the essence of Romantic humor--laughter 
which blends idealism with whimsey, melancholy, beauty, 
tenderness, and exuberant fancy, and which is best ex- 
emplified in the writings of Lamb and of Keats. Keat’s 
letters are seen to be as notable for their humor as for 
other, more widely recognized qualities. 

Probably the chief value of the dissertation lies in its 
bringing together under one head a sampling of the varied 
humor of the age. Perhaps the most original contribution 
is the detailed study given to Keat’s humor, particularly 
that in his letters. Finally, this study gives particular 
attention to the most underrated humorist of the age, 
Thomas Love Peacock, a man whose restrained ironies 
are timeless. 

Microfilm $4.65; Xerox $16.45. 363 pages. 
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The initial assumption of this study is that Dryden’s 
theory of the heroic play must be understood in conjunc- 
tion with his stage practice. Accordingly, I have exam- 
ined both his criticism and his plays in their respective 
historical contexts -- critical and theatrical -- and have 
attempted to demonstrate their relation to one another. 
Chapters I, II, and III deal principally with Dryden’s 
theory; Chapters IV and V are concerned principally with 
his practice. 

In the first chapter I investigate the traditional rhe- 
torical suppositions which determine Dryden’s critical 
method, and I consider the means by which he employed 
this method to explore theatrical problems. Chapter II 
deals with Dryden’s theory of the structure and style of 
the heroic play. I emphasize particularly his debts to the 
conception of dramatic decorum developed by Ben Jonson 
and his successors. I also stress Dryden’s concentration 
upon the innovation of rhyme as the basis not only of his 
theory but of much of his practice as well. In Chapter III 
I consider Dryden’s conception of the hero and relate the 
heroic ethos of his plays to the contemporary French 
notion of la gloire. I argue that Corneille exerted a sig- 
nificant influence -- ethical and dramaturgical -- upon 
Dryden’s theory and practice. 

Chapter IV treats Dryden’s rhymed plays chronolog- 
ically, beginning with The Rival Ladies and ending with 
Aureng-Zebe. I discuss their relation to their Caroline 
and Jacobean antecedents, consider the roles of the he- 
roical hero (as well as several other stock characters) 
in the plays, and draw attention to the sentimental suppo- 
sitions and effects which encroach upon The Conquest of 
Granada and Aureng-Zebe. In the fifth chapter I attempt 
to evaluate Dryden’s dramatic achievement by contrasting 
his plays to the comparable dramas of the Fletcherian 
tradition on the one hand and the Cornélian tradition on 
the other. 
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The interpretation of Moby-Dick which is the subject 
of this dissertation derives from the premise that, since 
Herman Melville has not yet been completely captured by 
any biographer, and since the biographies to date prove 
so consistently contradictory, it is strategically useful 
to approach Melville’s first-person narratives as indi- 
vidual productions by the fictitious characters who nar- 
rate them. Thus Ishmael, and not Herman Melville, has 
here been regarded as the author of Moby-Dick. 

There are, however, two Ishmaels, not one, and the 
differences between them are in large measure a subject 
of Moby-Dick. These two characters are identified as 
Ishmael-narrator, the author of the book, and Ishmael- 
participant, the young man whose experiences aboard the 
Pequod make up one strand of the “two-strandedness” of 
the novel. Ishmael-participant is the Ishmael of Genesis, 
a “wild man” whose voice God hears. He is sent out into 
the “wilderness” to become an “archer,” and in the course 
of his whaling voyage he discovers his God, his vocation, 
and his salvation. It is this transformed, or re-born, 
Ishmael who addresses us as Ishmael-narrator. 

Captain Ahab is also a *‘wild-man”; he is the King 
Ahab of I Kings. Like Ishmael, he too is offered a “re- 
birth,” and his denial of this second chance is the second 
strand of the novel. 

Father Mapple’s “two-stranded” sermon connects the 
two plots of Moby-Dick. Both Ishmael-participant and 
Ahab are Jonah-figures, and the sermon holds out a New 
Dispensation to the Jonah who will sacrifice his isolating 
will by submerging himself into the brotherhood of man. 
Captain Ahab will not surrender his will; he insists upon 
willing what he will, and this willfulness isolates him from 
the brotherhood of man and thus from God. Given repeated 
opportunities to become a Jonah in fact, he wills to remain 
King Ahab, and therefore journeys to his Old Dispensation 
fate. Ishmael too has a choice between Dispensations. By 
becoming involved in Ahab’s “fiery hunt,” he surrenders 
his Old Dispensation surety of safety, and places himself 
in imminent danger of being destroyed with the other 
“Isolatoes.” Ishmael finds salvation in a New Dispensa- 
tion, however, not because he wills to accept the human 
community as God, but because he surrenders his will 
through the passive acceptance of all of the consequences 
of his brotherhood with man. His final affirmation of this 
brotherhood transforms him into the Jonah who is vomited 
forth from leviathan. 

Moby-Dick, the leviathan who destroys the Ahab who 
wills not to be Jonah, and who spares the Ishmael who be- 
comes Jonah, swims away at the end, still--as he always 
was and always will be--ubiquitous and unknowable. The 
whale is “the image of the ungraspable phantom of life,” 
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an image which Ahab willed to grasp, and which Ishmael 
came to accept. The whale is an absolute symbol; he is 
whatever Melville’s characters (and Melville’s readers) 
bring of themselves to their exegetical attempts to com- 
prehend him. Microfilm $3.70; Xerox $13.05. 286 pages. 
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Studies of Edward Young’s Night Thoughts (1742-1746) 
have neglected or inadequately explored three important 
aspects of the poem: (1) its rhetorical elements, (2) its 
adoption of the Renaissance-Christian theory of divine 
poetry, and (3) its relationship to Pope’s Essay on Man. 

(1) Young’s aim in the Night Thoughts is better ex- 
plained by an analysis of the poem in terms of the tra- 
ditional rhetoric used by the Augustans than by the con- 
ventional interpretations, which consider the poem as 
either autobiographic or didactic. Analyses which regard 
the Night Thoughts as autobiographic incorrectly assume 
that there is reliable information about the genesis of the 
poem and tend to neglect essential rhetorical devices or 
even to deny their presence in the poem. Studies which 
find the poem didactic often consider it as versified apol- 
ogetics and thus ignore such significant rhetorical char- 
acteristics as the so-called “personal” element upon 
which autobiographic interpretations place so much em- 
phasis. Young’s aim in the Night Thoughts may be more 
fruitfully explained, and his achievement evaluated, by 
reading the poem as a work of epideictic rhetoric. 

An analysis of the Night Thoughts in terms of the tra- 
ditional rhetoric available to Young permits an organiza- 
tional hypothesis which interprets the poem in properly 
literary terms as a marshalling of rhetorical devices in- 
tended to persuade the reader to assume a Christian atti- 
tude toward the universe. To this end, Young uses tra- 
ditional modes of persuasion which depend upon the 
personal character of the speaker, upon putting the audi- 
ence into a certain frame of mind, and upon the “proof” 
offered in the course of the poem. 

Young adopts a pattern of praise and blame by using 
a dialogue form in which, as speaker, he shows himself 
worthy of praise for adopting a Christian attitude toward 
the universe, and Lorenzo, his opponent, deserving of cen- 
sure for immorality and infidelity. The poem is ordered 
by the mode of persuasion which depends upon putting the 
reader into such a frame of mind that he will think seri- 
ously about death, immortality, and the choice Christianity 
offers between pain or happiness in eternity. The “proof” 
runs throughout the poem, and uses such various devices 
as emotional appeals, moral discourse, and enthymemes, 

The Night Thoughts becomes an intelligible whole when 
read as a work of epideictic rhetoric, but it remains an 
imperfect whole. Young fails to use the dialogue form ef- 
fectively and he manipulates the various modes of persua- 
sion clumsily. Furthermore, he succumbs to a blatant 
sentimentalism. 

(2) Young’s use of the Renaissance-Christian tradition 
of divine poetry has passed unnoticed. Yet the Night 


























Thoughts reveals the usual emphases of that tradition. 
Like his contemporaries Dennis, Blackmore, and Watts, 
Young attacks the degradation of contemporary poetry, 
upholds the superiority of “sacred” poetry using Chris- 
tian themes, emphasizes the proper use of the passions, 
and holds that genius is more a matter of nature than of 
art. 

(3) The tendency to explain the relationship of the 
Night Thoughts to the Essay on Man merely by describing 
the former as a “Christian” counterattack on the “fa- 
talism” of the latter is an oversimplification of the atti- 
tudes toward the universe expressed in each poem. In 
contrast to Pope, Young espouses an apparently tradi- 
tional idea of Christian revelation and teleology, yet he 
radically alters Christian tradition by a Pelagian em- 
phasis on man’s will and its power to achieve righteous- 
ness. The contrasting attitudes of the two poems are re- 
vealed by a comparison of the treatment in each of such 
significant contemporary issues as man’s nature and 
place in the chain of being, and the problem of evil. 
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The fourteen historical tragedies of playwright-pro- 
fessor Nicolaus Vernulaeus (1583-1649) mark the full 
growth of an extensive tradition of neo-Latin academic 
drama at the University of Louvain, Belgium. Dealing 
with major church-state crises, the plays of Vernulaeus 
are intended as instruments for education in practical 
morality and in the Latin tongue. Henricus Octavus (1624) 
re-enacts the struggles of Henry VIII of England which 
issues in his repudiation of Catherine and the subsequent 
schism of England from Rome. The tragic death of the 
protagonist is seer as a divine retribution for a life of 
lust and tyranny. The purpose of this study is to make 
Henricus Octavus accessible to students of the Renais- 
sance by means of an introduction, an English transla- 
tion, and notes. 

The introduction attempts to reconstruct the context 
necessary for a sympathetic reading and critical evalua- 
tion of the play. The preliminary discussion of the life 
and works of Vernulaeus is succeeded by a history of the 
Louvain University theater: its beginnings, its evolution 
against a background of shifting values, of political and 
religious realignments. The perspective afforded by this 
panoramic view invites a focus on the Vernulaeus theater 
itself, its purposes, its conventions, its integration with 
the academic life of the University, together with a crit- 
ical survey of the Vernulaean canon in which these prin- 
ciples find dramatic embodiment. 

The pedagogic and moral purposes of the Vernulaean 
theater are shown to have dictated the playwright’s choice 
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of historical tragedy as a medium for training students 

in their future sacral and secular responsibilities. Fur- 
thermore, Vernulaeus’ work in this genre is found to have 
been animated, directed, and sustained by a living tradi- 
tion of Christian Senecan drama which, in the course of 
centuries, had wrought a fusion of both classic and native 
dramatic elements. 

The principal source of Henricus Octavus is a treatise 
on the English schism, De origine ac progressu schismatis 
anglicani (1585), written by Nicholas Sander, a recusant 
Oxford don. The question of the historical accuracy of 
Vernulaeus’ source, his dramatic transmutation of it, his 
indebtedness to the classics, together with a critical ap- 
praisal of Henricus Octavus, are next treated. A detailed 
examination of these elements, in turn, is contained in the 
notes which follow the text of the play and its translation. 
Apart from the glaring inaccuracy of regarding Anne 
Boleyn as the daughter of Henry VIII, both the Louvain 
play and its source, when judged by modern historical 
scholarship, are shown to be remarkably free from factual 
error. 

Written in faultless iambic trimeters (senarii), the 
five-act drama attests Vernulaeus’ competence as a neo- 
Latin poet and his familiarity with a wide range of Latin 
authors, notably Seneca, Vergil, Ovid, and Horace. Equally 
characteristic of the play are the formal devices of struc- 
ture and style which indicate its rhetorical orientation. 

Henricus Octavus was presented on two occasions by 
students of Louvain University. It was printed three times 
in the seventeenth century, the editio princeps of 1624 
serving as the basis for the text here adopted. The present 
edition is intended to contribute to neo-Latin scholarship 
by rescuing from neglect one of the most interesting aca- 
demic dramas of the late Renaissance; in addition, it 
offers for the first time the history of the Louvain Uni- 
versity theater, together with a study of one aspect of the 
cultural exchange between England and the Netherlands 
from which Henricus Octavus drew its inspiration. 
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Benjamin Orange Flower established The Arena in 
December, 1889, as a general review dedicated to social 
protest and reform. Until 1909 (except 1897-1900) he at- 
tacked the evils of the period as he interpreted them. Pol- 
itics, morals, religion, education, and science all occupied 
large portions of the magazine, but Flower gave literature 
a prominent place. 

Politics were stressed particularly during the presi- 
dential campaigns of 1896 and 1908, when Flower supported 
Bryan, whose defeat Flower considered a severe check to 
the reform movement. Never a socialist, Flower never- 
theless advocated government control of utilities and com- 





munications, believing that such control would help to 
curb the power of trusts. The Arena also supported ef- 
fective liquor control, woman suffrage, and direct leg- 
islation. 

Flower believed morality would be improved by abro- 
gation of the double standard, by more lenient divorce 
laws, and by higher wages for women. No permanent 
moral reforms could be effected until education included 
the teaching of ethical and moral responsibility. Also 
necessary to a new education were vocational subjects. 
Flower agreed with exponents of the social gospel move- 
ment that moral reconstruction was the major task of 
churches. Too many churches were allowing themselves 
to become tools of the wealthy and thus were unable to 
work effectively for reforms. Flower defended Christian 
Science, including its belief in spiritual healing, because 
that church represented a return to spiritual, as opposed 
to material, values. 

Flower fought against legislation which would dis- 
criminate against unorthodox healers, demanding instead 
the individual’s right to choose whatever healing method 
he wanted. Fascinated by psychic phenomena, Flower 
published many arguments for scientific approval of te- 
lepathy and hypnotism. He hoped that all the great dis- 
coveries and inventions of the nineteenth century would 
be used to achieve a universally higher standard of living. 

Literature was to Flower a vital agent for social pro- 
test and reform. He devoted much space in The Arena to 
the duty of literary artists to serve the cause of reform. 
Using the idealism of Victor Hugo’s William Shakespeare 
as a guide, Flower argued that writers were obligated to 
reveal evils truthfully, to suggest remedies, and to instill 
hope. James A. Herne received Flower’s praise because 
his social problem dramas met the editor’s criteria. 

Novelists, following the example of Emile Zola, also 
were working for reform. Hamlin Garland’s critical 
essays in The Arena helped Flower to establish his stand- 
ards for fiction. Flower praised the work of David Gra- 
ham Phillips more than that of any other novelist, but he 
extolled Frank Norris’ The Octopus and Upton Sinclair’s 
The Jungle. Although Flower recognized the power of 




















The Sea-Wolf and The Iron Heel, he did not approve of 











Jack London’s socialism, 

The poets of protest and reform have been forgotten, 
largely because their work was topical! and didactic. 
Flower believed that a poet should state his message as 
clearly as possible; consequently he praised such obscure 
poets as Gerald Massey (1828-1907), an English reform 
poet, and James G. Clark (1835-1897), an American poet 
of protest. But he also applauded the work of Joaquin 
Miller, Edwin Markham, John Greenleaf Whittier, and 
Robert Browning. 
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Miss Susan Edmonstone Ferrier, daughter of a writer 
to the signet in Edinburgh, published three novels, Mar- 
riage, The Inheritance, and Destiny’ between 1819 and — 
1829. Her style was shaped by her character, the back- 
ground in which she lived, and her reading. Reared ina 
closely-knit family of ten children, Miss Ferrier devel- 
oped into a woman of strong character with unbending 
moral and religious convictions, but also with a sense of 
humor and robust spirit of fun which pervades all that she 
wrote. She was an intimate member of the literary co- 
terie of Edinburgh, and well-educated for a woman of her 
day, but her social life became limited through ill health 
which also prevented her continuing with her own literary 
career. She wrote of Scottish life and manners, a subject 
with which she was well acquainted. 

Style is a difficult term to define, and cannot be totally 
separated from technique, with which it is closely associ- 
ated. As no author writes always in the same style, it is 
best to consider Miss Ferrier’s style in the light of her 
subject matter and moods. Generally, her writing is 
simple and restrained, but varied in sentence types and 
lengths and free of monotony of tone. Her works are filled 
with literary allusions and quotations, but no influence of 
any particular author is seen in her work. 

In her descriptions Miss Ferrier’s style is largely 
determined by the subject of her description. She is ar- 
dently fond of the craggy Highlands and writes of them 
with skillful fervor, using more adjectives than in any 
other segment of her writing. She is less effusive in de- 
scribing English scenes, for although she admires them, 
her heart is not involved with them. 

Development of characters is seen in three techniques, 
description by the author, discussion of the character by 
other persons in the novel, and self-revelation by the char- 
acter himself. The style varies according to the technique 
which is being employed and to the type of character who 
is being portrayed. Miss Ferrier has definite talent in 
creating personalities and through technique and style 
presents characters who live, particularly among the 
minor characters, though her heroes and heroines are 
rather conventional. 

Because Miss Ferrier herself had experienced very 
little emotion and excitement, she was not particularly 
effective in depicting these feelings in her characters. 
However, she showed no less candor than was customary 
among women novelists of her time, and was more effec- 
tive in such portrayals than were many of her contempo- 
raries and predecessors. 

Satire is Miss Ferrier’s forte. Her creation of satiric 
situations and characters has won the unanimous acclaim 
of her critics, including the few who feel that her minor 
figures tend to be caricatures. Her satire may be com- 
pared with that of several other writers, but her style is 
always fresh and original and does not reveal imitation 
of anyone. Her style in the satiric passages is brisk and 





lively, and her boisterous spirit of fun pervades the scenes. 





Only in the didactic passages, which are abundant, does 
Miss Ferrier’s style become stilted and sluggish. She 
was a firm believer that novels should be written only for 
the purpose of teaching a moral, and she performed this 
duty with assiduous care but without enthusiasm. Her 
didactic style is highly conventional and reflects the tone 
of moralistic writers of her own and the previous century. 

Although Miss Ferrier’s works now lie in almost total 
obscurity, a study of her style and technique reveals that 
posterity has not done justice to Miss Susan Ferrier. 
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The five novels of Tobias Smollett chart his transfor- 
mation of the picaresque romance into a vehicle for his 
own comic vision, and they chart changes in the vision 
itself. This study traces dual lines of development in 
Smollett’s humor: the modifications in assumptions about 
society and its ills which underlie his laughter and the 
modifications in his techniques for generating laughter. 

Picaresque models provide a structural pattern for 
Roderick Random, but Smollett uses his travel tale to 
show a hero defending the social order in a sordid and 
vicious world rather than a rogue outwitting it. His hero, 
unlike the standard picaro, is not party to the comedy. 
Furthermore, by populating the world with poseurs and 
pretenders who are farcically unmasked, Smollett locates 
social malaise not as the picaresques did, in social-eco- 
nomic forces, but in individual perversities of character. 

In Peregrine Pickle Smollett avoids the difficulties 
created in Random by the hero’s thorough alienation from 
the world to which he is exposed with the development of 
a hero who exposes the world through pranks. Pickle 
begins as an exercise in farcical virtuosity, but the novel 
moves through three distinct stages in mood and in tech- 
nique. The first stage exploits unlikely social relation- 
ships among a group of striking originals who allow quirks 
to dominate their personalities, and Smollett indulges his 
flair for horseplay without the insistence of the first novel 
that the quirks be brought to terms. The second stage, 
focusing on social as opposed to individual types, develops 
systematic satire of the Grand Tour, satire which is punc- 
tuated by outbursts of uproarious fantasy. In the third 
stage the setting is moved to London, and as Peregrine 
explores political, social, and literary circles, the novel 
becomes progressively less mirthful. Acrid satire re- 
places farce, and social ills are explained in terms of 
deliberate, individual viciousness rather than in terms of 
oddity in personality. Broad comedy gives way to indig- 
nation. 

The mordant tone of the last stage of Pickle pervades 
Ferdinand Count Fathom. In his third novel Smollett de- 
scribes the world in terms of moral flaws. The 
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Hobbesian Fathom is paired against a gullible, benevo- 
listic counter-hero in a stage-oriented moral allegory. 
Comic effects are largely confined to sharply satiric ob- 
servations on social groups and to contests in skulduggery 
between rascals. The novel, Smollett’s most schemat- 
ically organized, is resolved with moral rather than comic 
justice. 

Having related social ills to moral animalism in 
Fathom, Smollett turns to an intellectual rather than a 
moral explanation of the condition of society in Sir Laun- 
celot Greaves. Curbing his allegorical tendencies, he 
introduces humor built around diversities in the ways 
human minds operate. Following the lead of Don Quixote 
he unleases actualists and idealists and contrasts their 
interpretations of reality. His manner is more playful 
than in Fathom. He indulges in purely verbal fun, and he 
stresses absurdities in the social order more than indi- 
vidual perversities. 

In Humphry Clinker Smollett examines the unreliability 
of the human intelligence in the context of individual as 
well as social habits. The theme of the novel is the in- 
separability of opposites, and both the characters and the 
social setting demonstrate the point. Smollett’s basic 
comic device is displaying the relativity of vision among 
the gossiping members of the Bramble group as they 
travel through England and Scotland, but in the course of 
the novel, Smollett makes diversity and incongruity the 
central facts of both personal and social life. Each char- 
acter interprets reality according to his own inclinations, 
Each is caught in inconsistencies between theory and be- 
havior. His reason leads him in one direction, his heart 
in another. His mind betrays his body, or his body be- 
trays his intellect. The whole society exhibits comparable 
inconsistencies as one city is contrasted with another, as 
England is contrasted with Scotland. In Clinker, in short, 
Smollett realizes an ideational framework entirely attuned 
to the uncovering of incongruity which was, from the first, 
the strength of his farcical manner. 

Microfilm $2.85; Xerox $9.90. 220 pages. 











LANGUAGE AND LITERATURE, CLASSICAL 


STUDIES IN EPHOROS AND OTHER SOURCES 
FOR THE CAUSE OF THE 
PELOPONNESIAN WAR 


(Order No. 61-4755) 


Walter Robert Connor, Ph.D. 
Princeton University, 1961 


This dissertation is a group of separate studies con- 
cerned with the ancient accounts about the cause of the 
Peloponnesian war. Its purpose is to trace the relation 
of the extant sources, determine what reliable historical 
information can be gathered from late classical and By- 
zantine authors and, when possible, reconstruct parts of 
Ephoros’ account with more precision than can be done 
from Diodorus Siculus alone. The method used is the 
study of the parallels in thought and wording among the 





preserved accounts in order to determine their connec- 
tions and sources. 

The first group of studies, called “Ephoros’ Account 
of the Cause of the Peloponnesian War,” attempts to show 
that the lexica, scholia and other writings of late antiquity 
were largely dependent on Ephoros for their accounts of 
the cause of the Peloponnesian war. The first chapter 
shows parallels among passages from the scholia on Aris- 
tophanes, Thucydides, Aristeides, from Tzetzes and 
Planudes, and from various lexica. It argues that the 
parallels indicate that the accounts were derived ulti- 
mately from a common source and suggests that Ephoros 
was that source. The second chapter investigates the 
curious fragment called Aristodemus (FGrHist 104) and 
argues that it is a condensation of an earlier work that 
joined together Thucydides and Ephoros and is a witness 
to the account of Ephoros that is independent of Diodorus 
Siculus. The third chapter advances further arguments 
for the identification of the common source mentioned in 
Chapter One with Ephoros, The final chapter, which 
deals with several problems in the reconstruction of 
Ephoros’ account, argues that Diodorus XII 38 is derived 
from Ephoros; that Aspasia was discussed at some length 
in Ephoros’ account; that Ephoros may have cited variant 
authorities; and that Diodorus does not accurately reflect 
Ephoros’ use of old comedy. 

The second group of studies traces the development of 
the traditions about the Megarean decree. The first two 
chapters survey the ancient evidence. The first of these 
shows the close agreement of all the ancient sources 
except Plutarch and certain scholia and proposes a new 
interpretation of Aristophanes Acharnians 496 -- 556, 
which yields 434/3 as a terminus post quem for the decree. 
The second chapter argues that Plutarch’s version has 
been contaminated by details that apply to a fourth century 
dispute with Megara and suggests that Anthemocritus’ 
mission and Charinus’ decree should be dated around 
350/49, not in the fifth century. The final chapter dis- 
cusses the date and purpose of the decree and gives rea- 
sons for doubting the Spartan charge that the decree was 
a violation of the Thirty Years Peace. 
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The thesis is in two parts. Part I consists of six 
chapters, whose main points are here summarized. The 
Persians of Aeschylus, generally regarded now as his 
earliest play, has been criticised on the point of structure 
for poor dramatic quality; yet the same structure has 
also been praised by others for its expressive and emo- 
tional power. The analysis of the structure of the play 
has in fact produced little more than the traditional tri- 
partite division into episodes and choruses. The imagery, 
themes and vocabulary of the play may be examined for 
their own sake and for their contribution to the under- 
standing of its structure. In the Parodos (1-154) are set 
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forth the themes of Riches, Youth and Age, the Catalogues, 
the Invasion by Land and Sea (Double Armament), the 
central images of the Yoke, the Wave, Clothing and the 
Swarm. They are introduced in a free sequence, providing 
a poetic stock upon which the rest of the play draws. The 
Messenger’s speeches develop the themes of the Parodos, 
especially the Swarm and Number. His speeches show, 
through use of these themes, how the qualities of Xerxes’ 
reign (€.g., excessive numbers, unwieldy organization) 
turned against him in the event. The speeches thus fore- 
shadow rather precisely Darius’ judgment of his son’s 
career in terms of hybris. Thematic use of costumes is 
examined to show that the clothing of all leading charac- 
ters, whether described or worn on stage, contributes to 
the meaning of the play under the principle that royal 
dress or weapons symbolize prosperity while torn dress 
symbolizes the opposite. The Exodos uses themes taken 
from the earlier parts of the play, exhibiting their ulti- 
mate significance. The view that the final scene is essen- 
tially formless should be modified. When its structure is 
compared with the ending of the Eumenides, the two scenes, 
though opposite in tone, are seen to be similar: in both 
the antagonist gradually becomes the choryphaeus, a pro- 
cession is formed and to appropriate music the Chorus 
exits from the orchestra. These elements, not clearly 
pointed out by critics of the Persians, give direction and 
strength to the final scene. In the plot of the play the 
chronological sequence of history has been fragmented 
and re-composed dramatically. This is parallel to the 
manner in which the constituents of Xerxes’ hybris (Wealth, 
Youth, Force) have been re-formed into poetic themes. 
The free play of time in the play and the interweaving of 
the themes are joined onto the traditional divisions of the 
play. 

Part II of the thesis consists of Notes to the Persians 
of Aeschylus, The Introduction to the Notes takes up the 
device of significant repetition of vocabulary by the poet. 
Not merely rare and striking words pertain to the poetic 
texture of a play. Kakos, here examined in detail, pro- 
vides an example from the Persians of a common word 
elevated to poetic prominence. The Notes, following out 
this principle, are a running commentary on the vocabu- 
lary of the Persians. They are meant to be read with the 
text of the play, filling in details of interpretation not 
covered by the essays of Part I. 
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The Aethiopica by Heliodorus of Emesa is a prose ro- 
mance in ten books; written in Greek during the third 
century A.D., it is one of few such romances surviving to 
the present day. Since it serves as a link between the 
ancient epic and the modern novel, the purpose of this 
dissertation is to trace the influences that shaped the 
Greek Romances in general, to compare and contrast se- 
lected romances, to assess the best of those selected, that 








of Heliodorus, from both modern and classical points of 
view, and to suggest briefly how the Aethiopica made its 
influence felt upon later European literature. 

Chapter I, then, is concerned with the origins of the 
Greek Romances and the various genres that eventually 
shaped it. It begins with a general discussion of the dif- 
ferences between the classical and hellenistic ages, of 
the gradual shift from the heroic and aristocratic to the 
familiar and bourgeois--in short, from the epic poetry 
of Homer to the prose romance of Heliodorus. Since the 
Aethiopica follows the general pattern of the Odyssey, the 
latter poem is studied in some detail to emphasize the 
themes which differentiate it from the older Iliad and con- 
tribute to the development of the comic and bourgeois. 
But these necessarily raise questions, especially ina 
literature that is anthropocentric, aristocratic and ideal- 
izing, about the proportions of fact and fiction, realism 
and romance, truth and imagination in classical works of 
art. Various such points of view are presented in order 
to show how, in an increasingly rationalistic society, the 
Aristotelian formula concerning poetic truth came to be 
applied to expository prose. After the vast social and 
political changes instigated by the conquests of Alexander 
of Macedon, the debate between truth and imagination was 
continued primarily by the historians of the hellenistic 
age; but the rise of the erotic motif in literature shows 
that the interest in “true history” has begun to recede. 
This is further demonstrated by a consideration of na- 
tional hero romances and aretalogies, which like epic, 
drama and history, also contributed to the development 
of the Greek prose romance as the final literary invention 
of the classical mind. 

Chapter II takes up the main themes and techniques 
of four selected Greek Romances--Chariton’s Chaereas 
and Callirhoe, Xenophon of Ephesus’ Ephesiaca, Achilles 
Tatius’ Leucippe and Clitophon, and Heliodorus’ Aethio- 
pica. Their common themes of love, adventure and re- 
ligion, as well as their views upon providence and fortune, 
are studied, and then their various narrative techniques 
are discussed: dreams and letters, ecphrases, topoi, and 
rhetoric. The purpose is to demonstrate that Heliodorus, 
in his use of both epic and theatrical techniques, is the 
best of the four, Thereafter, the several critical theories 
about the origins and datings of the four romances are 
considered, and finally Heliodorus of Emesa is presented 
--who he was, where he came from, when he lived and 
wrote, and what his intentions may have been in writing 
the Aethiopica. 

Chapter III concentrates on the Aethiopica itself, es- 
pecially on its narrative technique. Books i and ii are 
studied closely, the remaining eight books more generally; 
all are studied, however, from the point of view of narra- 
tion and characterization, and the success or failure of 
the work as a romance is considered in the light of 
modern critical theories. This necessarily includes a 
discussion not only of the differences between the romance 
and the novel but of the influences upon Heliodorus of the 
classical epic and drama. Finally, the contribution that 
Heliodorus undoubtedly made to later European literature, 
that of structure and architechtonics, is sketched up to 
the Renaissance. 
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Egypt is not a unified dialect area, as the title may 
suggest. On the contrary, the dialect situation is complex. 
The dissertation deals mainly with educated Cairene 
speech which represents more or less the major dialect 
in Egypt. Morphology is taken here in its narrower sense, 
the study of morphemes, their phonemic shapes, classi- 
fication and distribution. 

The morphological elements are classified into roots, 
stem formatives and affixes. A root is a consonantal 
matrix which may underlie a linguistic form. Stem form- 
atives are morphemes which combine with a root to form 
a stem or with a stem to form a derived stem. They are 
classified into three types. Stem Formative I is a vocalic 
pattern which is mandatory with a root to form a simple 
stem. Stem Formative II is a reduplicated radical or 
root. Stem Formative III is a prefix, suffix or infix that 
may combine with a simple or reduplicated stem to form 
a complex stem. Affixes are inflectional markings. 

Stems are classified, according to their inflectional 
behavior and their distribution into: verbal, nominal, 
pronominal, adjectival, adverbial and non-inflectional. 
Verbs show inflection for pronominal subject reference 
and aspect. Nouns are inflected for gender, number, and 
definiteness. Pronouns are marked for gender and num- 
ber. Adjectives are inflected for gender, number, degree, 
and definiteness. Adverbs may be inflected for degree, 
These classes are linked, syntactically, by a system of 
government and agreement. The non-inflected class con- 
stitutes particles: prepositions, negative particles, in- 
terrogatives and a number of conjunctions. 

The dissertation concludes with three lists: I, possible 
sequences of radicals in a tri-consonantal stem; II, sin- 
gular patterns in the noun and their corresponding plural 
patterns; III, nominal complex stems and patterns. 
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This thesis is a contribution to the use, extent, and 
history of Medieval nautical vocabulary. It consists of an 
alphabetical glossary of 249 terms and their distinction 
throughout the Western Mediterraneanbasin. The seaterms 
come from the Venetian portolani edited inK. Kretschmer’s 
study entitled Die Italienischen Portolane des Mittelalters 
(Berlin, 1909). These portolani, or harbor books, give 








instructions for entering and leaving ports; they tell the 
distances and directions between ports; they describe 

the tides, currents, and land marks; and give other in- 
formation for navigating. They are written for the whole 
Mediterranean basin, the Black Sea, and the Atlantic coast 
of Europe, including England and Ireland, as far north as 
Denmark. The earliest portolano was written in the 
thirteenth century, and the most recent one is dated 1490. 

Most entries of the glossary are divided into five 
sections. In the first section is listed the standard Italian 
form of the term with the English definition. The English 
was arrived at by noting the sea term in context and by 
consulting dictionaries. Next are listed the Venetian 
variants, both graphemic and phonemic, of the word, The 
third section presents typical passages showing the term 
in its context. The fourth section lists the variants of 
the word in the Western Romance languages. The lan- 
guages considered are: Italian, Old Provencal, Modern 
Provencal, French, Catalan, Spanish, and Portuguese. 

The last section gives the derivations of each term as 
compiled from the standard etymological handbooks avail- 
able. No attempt was made to evaluate or compare these 
etymological suggestions. 

The following is a list of the terms discussed: ac- 
costare, acqua, acqua dolce, afferrare, affricino, aglione, 
albero, alga, allargare, all’erta, alto mare, ancora, 
aragosta, arcata, arena, arente, atterrare, austro; 
balestrata, banco, banda, barca, bassa, bassetta, basso, 
basso, bocca, bonaccia, botte, bovoletto, braccio, braccio, 
bricca, briccato; cala, calumare, cammino, campeare, 
canale, canto, cantone, capo, cappa, cappetta, caragoga, 
caricare, caricatoio, casca, cassone, catena, chiocciola, 
chora, coda da poppa, colonna, corb-, corrente, correre, 
correre, corsa, corso, costa, costeggiare, costiera, cupo; 
dragone, (in) dromo (di); entrata; fanale, fango, fand, 
fare forte, fare onore, fariglione, ferratore, ferro, fi- 
umara, foce, fondo, freo, fusta; galéa, garbino, gettare, 
girare, giumento, giusante, gola, golfetto, golfo, gomena, 
grebano, greco; impaccio, infedele, insaccare, invernare, 
invernata, invernatore, isola, isoletta; lavare, lega, legno, 
levante, levare, levare, levata, libeccio, lido, lingua, luna, 
luna piena; maestro, mano, marcio, mare, marea, marina, 
mazza, mettere, mettere a, mettere dentro, mezzodi , migli- 
aio, miglio, molo, montante, montare, montare, montare, 
moragio, motta, mottato, movere; nave, navigante, 
navigare, naviglio, (andare) netto; ormeggiare, ormeggio; 
palmo, palo, palomera, paludaccio, palude, paraggio, 
paravego, pareggio, passo, pelago, pescatore, petralaccio, 
piaggia, piede, pieno, pietra, pileggio, pilota, ponente, 
ponte levatore, ponitore, poppa, porca, portare, porticello, 
porto, presa, prora, provese, provese, punta; quarta; 
raccogliere, raso, regnare, resta, restaggio, restia, 
ricevere, ridotto, riparo, riva, riviera, rivo, rotta; sab- 
bione, sabbion-, sacca, salina, scala, scandagliare, scan- 
daglio, scapolare, schifare, scirocco, scoglietto, scoglio, 
scorrere, secca, secco, segnale, segno, sinistro, sonda, 
sonda, sorgitore, sottovento, stanca, stanza, staria, stazi- 
etto, stazio, stretto, stringere; tegnente, tempo, tempo 
scuro, tenere, tenitore, terra, terra, terra ferma, terreno 
(fermo), to’, toccare, tocco, tornare, tramontana, trari- 
pato, traversa, traverso, tratto di balestra, tratto d’un 
arco; uscire, uscita, usto; valle, vela, vento, vera (acqua), 
via, volgere, volgere, volta, voltare, volteggiare, voragine. 
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A COMPARATIVE STUDY OF 
ENGLISH AND THAI SYNTAX 


(Order No. 61-4428) 


Chalao Chaiyaratana, Ph.D. 
Indiana University, 1961 


This study is a syntactical comparison of English and 
Thai (incorporating brief generating grammars) to inves- 
tigate the problems of English and Thai bilingualism, 
particularly when one of the two languages is acquired 
fairly late and in school. This contrastive study of the 
syntactical structures of Thai and English consciously 
attempts to bring to light possible sources of difficulty to 
the language learner. 

The differences and similarities between the two lan- 
guages are stated in terms of their syntax. Morphology, 
lexicon, and phonology are treated only incidentally. 
Ideally a thorough, scientific analysis of the syntax of the 
two languages would help in the discovery of progressively 
better devices for teaching and learning English or Thai 
as a foreign language. It is, however, beyond the purpose 
of this dissertation to deal with pedagogical application. 
To a certain extent, it is expected to be used as part of the 
basis for preparing teaching materials in Thailand. Real- 
ization of the time needed for a complete analysis of the 
two languages has limited the scope of this research. 
Both English and Thai grammars are limited grammars, 
based on small restricted corpora, designed merely to 
bring out the most frequent and important features of 
structure. All rules formulated in the analyses are based 
on generalization from the expressions occurring in these 
corpora, with expansion based on various kinds of addi- 
tional data. Many details were tested by telephone con- 
versation in which one party was serving as an unwitting 
informant. 

Form classes of English and Thai have been set up 
arbitrarily in terms of morphological and syntactic cri- 
teria to give a general picture of the two languages. 
Though the terms used in traditional grammar appear 
also in this grammar, it is to be understood that they are 
generally redefined. 

The chapter on Thai syntax is a generative grammar 
of Thai. The rules have been worked out from five cor- 
pora, one of which is a conversation by a group of five 
informants, the rest, stories told by four native speakers 
of Thai. 

The treatment of English syntax follows the same pro- 
cedure used in describing Thai syntax. It is restricted 
to a definite corpus obtained from native speakers of 
English by tape-recording. 

To provide a systematic basis for comparison and for 
measurement of the differences between English and Thai 
syntax, the rules of English syntax are consciously made 
to correspond as closely as possible in form and arrange- 
ment to those in Thai. 

Chapter III presents a contrastive picture of English 
and Thai in chart form. The corresponding rules are 
paired off; the absence of equivalent strings or mor- 
phemes in either language is indicated by a zero symbol. 
An asterisk signifies that two patterns partially resemble 
each other. 

As a result, the contrasts pointed out in Chapter III to 
some extent suggest the sources of difficulty for learners 
of the two languages. To attest the prediction of errors, 





mistakes actually made by the learners of the two lan- 
guages are presented after each section. These mistakes 
include, of course, not only grammatical, but also se- 
mantic and stylistic errors. 
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After phonological and morphological preliminaries, 
a sketch of the hierarchy of Colloquial Egyptian Arabic 
is given. The study then proceeds to identify the sentence 
types which occur in the language under study. Two major 
types and one minor type are identified, together with a 
sub-sentence category labelled “Introducers.” The two 
major sentence types are labelled, “non-verbal” and 
“verbal”; the minor type is labelled “fragment.” Each 
sentence type is discussed in its minimal and maximal 
forms, with rules governing the occurrence or nonoccur- 
rence of syntactic units. The study concludes with an 
analysis of a sample discourse. 

The corpus used for syntactic analysis is provided 
mainly by the analyst, but in the discourse analysis the 
recorded speech of two other native speakers has been 
utilized. The three informants are representative of the 
dialect under discussion. 

The basic approach is the Immediate Constituents 
approach which the analyst found feasible for the descrip- 
tion of the syntax of Colloquial Egyptian Arabic. The 
approach fails, however, to account for certain structures, 
and here other approaches, notably the “string analysis” 
approach and the transformation approach are useful, 
especially in resolving ambiguities or deciding the status 
of certain structures. 

While the main objective of the study is to give a syn- 
opsis of the syntax of the dialect under discussion, prob- 
lems of theoretical significance are discussed. The study 
may therefore contribute in reconciling diverse syntactic 
theories, and to demonstrate the usefulness of each in 
solving particular syntactic problems, 
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An algorithm for translating directly from chemical 
names to molecular formulas is described. The validity 
of the algorithm was tested both manually and by com- 
puter. Molecular formulas of several hundred randomly 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





LANGUAGE AND LITERATURE 1987 





selected chemicals were calculated successfully, verifying 
the linguistic analyses and the logic of the computer pro- 
gram. 

The algorithm for manual human translation consists 
of eight simple operations. The procedure enables non- 
chemists to compute molecular formulas quickly without 
drawing structural diagrams, The machine translation 
routine is rapid and requires a program of less than 1000 
instructions. If the experimental dictionary were expanded 
to include low frequency morphemes, formulas for all 
chemical names could be handled. 

The problem of chemical nomenclature is discussed 
in terms of the information requirements of chemists. 
The approach of the linguist to the problem of nomencla- 
ture is contrasted with that of the chemist. It is shown 
that there is only one language of chemical nomenclature 
though there exist many systems of nomenclature. The 
difficulties in syntactically analyzing Chemical Abstracts 
(C. A.) nomenclature results from C.A.’s ambiguous use 
of morphemes such as imino, not the use of so-called 
trivial nomenclature. The more systematic I.U.P.A.C. 
nomenclature includes idiomatic expressions but elimi- 
nates all homonymous expressions. 

The structural linguist tries to describe a language 
compactly. While this study does not include a complete 
grammatical description of chemical nomenclature, all 
of the basic facets of such a grammar have been studied. 
These linguistic studies include a morphological analysis 
of the most frequently occurring segments. Approximately 
forty morphemes such as {o, e, y} and allomorphs such 
as thi and sulf were isolated. A list of their 200 actual 
co-occurrences were compiled. These studies are par- 
ticularly valuable in identifying idiomatic expressions 
such as diaz, the meaning of which cannot be computed 
from the referential meanings of di and az. Morpheme 
classes are illustrated by the bonding morphemes (an, en, 
yn, ium, etc.) and the homologous alkyl morphemes meth, 
eth, prop, but, etc. 
~ The syntactic analyses include the demonstration of 
transformational properties in chemical nomencla- 
ture as e.g. in primary amines (R-N) where amino 
Rane = Rylamine. To complete the grammar one would 
have to expand the inventory of morphemes, morpheme 
classes, and the list of transformations. Chemical name 
recognition is not simply a word-for-word translation 
procedure. Rather the syntactic analysis required is 
comparable to the procedure employed by Harris, Hiz, 
et al (Transformations and Discourse Analysis Projects, 
Univ. of Pennsylvania) for normal English discourse. The 
structural linguistic data is supported by a summary of 
I,U.P.A.C. rules for generating chemical names. 

In order to relate this study to the general problem of 
chemical information retrieval, the historical development 
of chemical nomenclature is traced from the 1892 Geneva 
Conference to the present. The relationship between no- 
menclature, notation, indexing and searching (retrieval) 
systems is discussed. In particular, the need for linguistic 
studies to solve the intellectual facet of the “retrieval” 
problem is discussed in contrast with the manipulative 
aspects which are more readily amenable to machine 
handling. The problem of synonymy in chemical nomen- 
clature must be resolved if computable syntactic analyses 
of chemical texts are to be used for mechanized indexing. 
The completion of the detailed grammar of chemical no- 
menclature would not only permit the calculation of mole- 

















cular formulas but also the generation of structural dia- 
grams, systematic names, line notations, and other in- 
formation required in machine searching systems, With 
suitable modifications the procedures could easily be 
applied to foreign nomenclature. 

The field of chemico-linguistics is of interest to the 
organic chemist as it can improve methods for teaching 
nomenclature. Similarly, for the linguist chemical no- 
menclature is a fertile field of study. One can control 
the experimental conditions more easily than in normal 
discourse. However, conclusions can be drawn which may 
have more general application. 
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This dissertation presents the phonology of standard 
colloquial Japanese based on phonetic data recorded on 
a Kay Electric Company sound spectrograph. 

On the spectrograms, the quality of a vowel is shown 
in the formants on the frequency scale (0 to 8000 cps.) 
which reflect the characteristics of the resonating cavities 
of the vocal tract; the quality of a consonant is shown by 
different marks. The duration is read on the horizontal 
axis having a total extent of 2.4 seconds: one inch = 20 
centiseconds. The pitch is measured by the fundamental 
frequency or by the interval of harmonics, the intensity 
by the darkness of the smear. 

Each of the four features, quality, duration, pitch and 
intensity, was examined in turn to determine whether or 
not it is a significant feature in Japanese. This was done 
while other features were kept constant. 

More than 300 spectrograms were made in the course 
of the study, from which approximately 50 are incorporated 
in the Appendix to illustrate and support the discussion. 

In examining quality, the spectrographic analysis con- 
firmed previous analyses of the Japanese phonological 
system. Five vowel phonemes /i e a o u/ and eighteen 
consonant phonemes /ptkbdgsShézjmnoyowry/ 
were found. The phonetic quality of five vowels spoken 
by three different speakers are described and compared on 
formant charts. The inherent duration of the five vowels 
is measured and the relative values are obtained: the 
ratioamong /u ioe a/ is 1.00, 1.17, 1.26, 1.37 and 1.44 
respectively. The unvoicing of vowels is studied in detail. 
It was found that the relatively short vowels /u/ and /i/ 
are more readily unvoiced than /o e a/, that increasing 
the tempo causes more unvoicing, that accented syllables 
are less unvoiced, and the unvoicing of vowels occurs 
only between two voiceless consonants or between a voice- 
less consonant and a juncture. The unvoicing of vowels 
is relatively more frequent in the neighborhood of /s/ and 
/8/ than other consonants. 

In examining duration, spectrograms revealed that 
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“long” vowels and consonants are 2.6 to 3.0 times longer 
than their “short” counterparts. This difference is con- 
trastive, and the phonemic feature of duration /:/ is es- 
tablished, The discovery of this ratio has led to the con- 
cept of a durational unit, onsetsu. 

The internal juncture /+/ is identified as having the 
distinctive feature of time: 3 to 7 centiseconds in normal 
speech, and usually 1/3 of a neighboring onsetsu. Certain 
articulatory modifications associated with /+/ were dis- 
covered. They are: glottal constrictions of the preceding 
vowel, aspiration of the following voiceless consonant, 
unpredictable unvoicing of /u/ before a voiced consonant, 
and non-assimilation of the preceding syllabic nasal. 

Pitch functions on two levels: one to distinguish mor- 
phemes and morpheme sequences, the other to distinguish 
sentences. The former is dealt with as akusento, the 
latter as terminal junctures. In akusento, emic pitch rise 
is signaled by a rise of 2 semitones, emic drop by a drop 
of more than 2 semitones. Akusento functions with se- 
quences of 2 or more onsetsu, and is described in terms 
of different pitch patterns involving four levels. Three 
terminal junctures are identified: /{/ having the distinc- 
tive feature of a sharp upturn in the last onsetsu, / \/ that 
of a sharp drop, and /|/ having no significant change in 
pitch. 

The feature of intensity is found, in addition to extra 
duration and increased intervals, to signal emphasis. 

From my analysis of the phonological system the fol- 
lowing hierarchical structure of the language emerged: 
the smallest segmental units are phonemes; the next 
larger units, onsetsu (comparable with syllables in some 
other languages); the next is the chain, bounded by /+/ or 
/|/, the field of akusento; the largest units are those 
bounded by terminal junctures, the field of intonation. 
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This study presents the first descriptive analysis of 
the structure of sa¢i:di, the variety of Egyptian Arabic 
spoken by the inhabitants of the Nile Valley between Cairo 
and Aswan. 

The data were gathered from the author’s idiolect and 
that of his wife, both of whom speak a variety of southern 
sagi:di. The analysis id divided into three parts: I Pho- 
nemics, II Morphemics, and III Syntax. 

Phonemic analysis shows that the sa¢ i:di consonantal 
system comprises twenty-three non-emphatic consonants, 
the vocalic system five vowels and two co-vowels: length 
and emphasis, The suprasegmentals of sa ¢i:di comprise 
two stress phonemes: primary and non-primary, three 
major junctures: /#/, /||/, /|/, an internal juncture /+/ 
and three pitch phonemes: high /3/, mid /2/, low /1/. 
Allophones and phonotactical behavior of phonemes as well 
as the phenomenon of emphasis are described. Vowels do 





not cluster with each other; they occur before length 
and/or with emphasis. Consonants (except /? é w y/) 
occur freely with vowels in sequences which yield nine 
syllable types. Emphasis spreads within and across syl- 
lable boundaries in accordance with a set of rules, and 
within the morphological word, subject to the phenomenon 
of vowel harmony. 

Morphemic analysis shows that noun and verb stems 
in sa¢i:di are bimorphemic units consisting of a vocalic 
pattern morpheme and a consonantal morpheme. The 
form classes--determined on the basis of inflectional 
behavior--are nouns, noun-adjectives, verbs, pronouns 
and particles. On the basis of distributional similarities, 
six noun sub-classes, four noun-adjective sub-classes 
and five verb sub-classes are identified. There are three 
sets of pronouns: subject pronouns, non-subject pronouns 
and pronominal free forms. Pronominals include demon- 
stratives, interrogatives and the relative /"illey/. In con- 
trast with nouns and verbs, particles are monomorphemic 
units composed of contiguous phonemic sequences. They 
include prepositions, limiting particles, linkers, subor- 
dinating conjunctions, adverbs, the emphatic particle 
/m&/, the vocative particle /y&/, and the negative particle 
/mi8/, /%4:/ ‘yes’ and /14:wal/ ‘no.’ 

Syntactic analysis shows that there are adjectival, 
adverbial, prepositional, verbal, /flley/-phrase, and 
nominal phrase types as well as nominal, verbal and prep- 
ositional constructs. There are two major clause types: 
independent and dependent, two major sentence types: 
non-verbal and verbal. Non-verbal sentence sub-types 
are the declarative non-verbal sentence and the vocative 
sentence. Verbal sentence sub-types are the declarative 
verbal sentence and the imperative sentence. 

The analysis of a sample sa¢ i:di text in terms of the 
syntactic categories defined in this study illustrates the 
application of the sa¢i:di syntactic system outlined. 
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Purpose. This study was undertaken both to obtain 
sufficient data to comment upon the validity of secretarial- 
handbook statements concerning items of disputable Eng- 
lish usage and to make a business-education contribution 
to contemporary linguistic evidence about English usage 
in American business. 

Problem. This investigation sought answers to the 
following questions: 


What statements are made in secretarial handbooks in 
print during 1959 about disputable items of English usage? 
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What are the attitudes of the businessmen and their 
secretaries concerning the use of these items in written 
business communications? 

Is there a difference between the two groups in their 
attitudes? 

Do the factors of age, education, ownership of a sec- 
retarial handbook, and/or residence during childhood in- 
fluence such attitudes? 

What is the actual usage of these items in the letters 
dictated by the businessmen and transcribed at the type- 
writers by their secretaries? 

Is there a difference between the attitudes reported in 
mail-questionnaire studies and those expressed during 
personal interviews conducted during this investigation? 


Procedure. Six secretarial handbooks were scruti- 
nized for statements concerning disputable usage. Forty- 
four such items were submitted by mail to the Committee 
on English Usage, the National Council of Teachers of 
English, for comment concerning the current status in 
American English usage. During private interviews, 50 
executives and 50 secretaries indicated either their ac- 
ceptance or rejection of these items in appropriate sen- 
tences read to them. The findings of this investigation 
were related to those reported in pertinent studies. 

Findings. The statements in the handbooks followed 
the traditional dicta. In the few deviations from pre- 
scriptiveness, statements were usually made in a patron- 
izing, condescending tone. 

Although the handbooks almost universally condemned 
the 44 items, the businessmen and their secretaries ac- 
cepted 29, rated 10 as disputable, and rejected 5. 

Neither age nor residence during childhood produced 
a statistically significant difference at the .05 level in the 
attitudes of either the executives or their secretaries. 
Ownership of a secretarial handbook did not mean a sig- 
nificant difference among the secretaries. _ 

Education was not a statistically significant factor 
among the secretaries; however, a college degree was 
reflected in a significant difference at the .05 level among 
the businessmen. The college graduates accepted fewer 
items of usage than did the businessmen without such 
academic degrees but with formal education ranging from 
grammar school graduation through five-year attendance 
at college. 

The executives had an acceptance mean of 26.9 items; 
the secretaries, 25.6. A positive correlation coefficient 
of .08 indicated that the correlation between the executive 
and their secretaries was not different from zero. The 
44 items had an acceptance mean of 61.2 per cent of the 
executives and 58.3 per cent of the secretaries. In both 
measurements, the executives were more willing to accept 
these items; however, the observed mean differences in 
the attitudes were not significant at the .05 level. 

Twenty-six items appeared in the letters in both tra- 
ditional and disputable forms; six, in traditional forms 
only; five, in disputable forms only. Seven items were 
not observed in any of the 2750 letters inspected. Letter 
usages reflected interview attitudes. 

The acceptance means of the interview results of this 
investigation were higher than those reported in mail- 
questionnaire studies. 

Recommendations. English usage sections of secre- 
tarial handbooks should be revised to reflect the contem- 
porary linguistic approach to language study and usage. 











Business teachers should be made aware of the de- 
sirability of a linguistic orientation concerning English 
usage. 

Similar studies should be conducted in other industries 
and communities to implement the findings of this inves- 
tigation made in the oil industry in Tulsa, Oklahoma. 

Interdisciplinary research should be encouraged wher- 
ever and whenever appropriate. 
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The question with which this study is concerned is 
whether there is a higher correlation between ability in 
reading comprehension and awareness of structural re- 
lationships of words in sentences than there is between 
ability in reading comprehension and ability to verbalize 
grammatical rules and terminology. 

Necessary steps in obtaining data concerning the 
answer to this question were: (1) identification of basic 
structural relationships in English sentences; (2) con- 
struction of a test to measure ability to recognize basic 
structural relationships and statistical treatment to es- 
tablish the reliability of the test; (3) statistical investi- 
gation of the correlation of scores on the constructed 
test with scores on a standardized reading comprehension 
test; (4) statistical investigation of the correlation between 
scores on a standardized grammar test and reading test 
scores; and (5) comparison of the correlation of reading 
test scores and grammar test scores. The correlations 
between intelligence test scores and scores on the other 
tests were also investigated. 

Basic structural relationships were identified by ex- 
amining four textbooks incorporating principles of struc- 
tural linguistics; a test consisting of fifty items of the 
three-option multiple-response type was constructed to 
measure ability to recognize these relationships. In order 
to exclude as much lexical meaning as possible from the 
test items, non-sense words were used in the option sen- 
tences; however, the usual structural signals of word 
order, inflectional and derivational affixes, and English 
function words were provided. Reliability of the test was 
established by the split-half method. 

To obtain data for comparing the relationships between 
the abilities measured by the tests, correlation coeffi- 
cients were computed from the scores made by 101 high 
school seniors on the three tests of primary concern to 
the investigation. The correlation between the structure 
test scores and the level of comprehension scores was 
.44; the correlation between the grammar and level of 
comprehension test scores was .46. With knowledge of 
vocabulary “held constant” by a partial correlation 
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formula, these correlations were .15 and -.79, respec- 
tively. The correlation between the grammar test and 
the structure test was found to be .75. 

On the basis of these findings, the following conclusions 
were drawn: 


(1) Mastery of the content of the conventional English 
grammar course tends to be accompanied by ability to 
recognize basic structural relationships of words in Eng- 
lish sentences, to the degree that these abilities are indi- 
cated by scores on the tests usec, 

(2) With knowledge of vocabulary accounted for by a 
partial correlation formula, the correlation between 
ability to comprehend written English and ability to rec- 
ognize structural relationships of words in sentences is 
higher than the correlation between ability to comprehend 
written English and ability to verbalize knowledge of gram- 
matical terminology and rules, insofar as these abilities 
are reflected in the test scores obtained. 

(3) The correlation between awareness of structural 
relationships of words in sentences and ability in reading 
comprehension as indicated in this study is not sufficiently 
high to give conclusive evidence to support the teaching of 
linguistic structure as a major means of developing reading 
comprehension. Taking into account the fact that there are 
many factors in reading ability, however, the conclusion 
that ability to recognize structural relationships is un- 
important in reading does not appear to be justified. 
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This investigation determined the etymological com- 
position of English and the frequency of occurrence of 
phonemes and phoneme sequences in American English 
according to the principles of quantitative statistical 
analysis. 

A speaker of a Midwestern idiolect put the 10,000 
words in Ernest Horn’s A Basic Writing Vocabulary into 
sentence frames which he recorded on tape. From the 
tapes the words were transcribed phonemically according 
to the Trager-Smith notation. The proximate etymological 
sources of the words were determined. The phonemic 
transcriptions of the words, their etymological sources, 
and their frequencies of occurrence were punched on IBM 
cards. This data was processed through the CDC 1604 
digital computer, and the following results were obtained: 

1. The 10,065 words in the corpus had a total fre- 
quency of 15,465,010. The 66,534 phonemes (22,078 vowels 
and 44,456 consonants and semivowels) in the corpus had 
a total frequency of 56,056,231, of which 35,815,765 were 
the frequencies of consonants and semivowels. 

2. The average word length in phonemes by number of 
occurrence was 6.610, while the average by frequency was 








3.625. The average word length in syllables by number 
was 2.194, while the average by frequency was 1.309. 
3. The etymological composition for the entire corpus: 
78.1% Anglo-Saxon, 15.2% French, 3.1% Latin, 2.4% Norse, 
and 1.3% other sources. 
4, The relative frequencies of the segmental pho- 
nemes for the entire corpus: 


/2/ 11.8% /w/ 4.5% /2z/ 2.0% /n/ .92% 
/i/ 9.8% /s/ 3.9% /u/ 1.9% /g/ .87% 
/t/ 6.9% /1/ 3.8% /v/ 1.9% /8/ .72% 
/y/ 6.8% /a/ 3.0% /f£/ 1.7% /2/ .64% 
/r/ 6.6% /h/ 2.6% /b/ 1.7% /&/ .46% 
/n/ 6.8% /m/ 2.6% /p/ 1.6% /0/ .42% 
Je/ 4.7% /k/ 2.4% /ee/ 1.5% /j/ .36% 
/a/ 4.6% /8/ 2.2% /o/ 1.5% /z/ .08% 





The number and frequency of phonemes, their Standard 
Error, the Standard Error of the difference between suc- 
cessive phonemes, and the Standard Error Deviation for 
each decile and the entire corpus. These computations 
were also made separately for vowels and for consonants 
and semivowels. 

5. Transitional probabilities (in percentages) for all 
sequences of two phonemes, For example, of the 18 pho- 
nemes occurring before /p/, /s/ accounted for 8.1% of 
the occurrences; of the 21 phonemes following /p/, /s/ 
accounted for 1.1% of the occurrences. 

6. Transitional probabilities (in percentages) for 
word-initial sequences of three phonemes. Estimated 
probabilities for sequences of four phonemes, e.g. after 
juncture (here all four types were subsumed under the 
cover symbol NONE), /i/ occurred 6.8% of the time. After 
/NONE i/, /n/ occurred .07792% of the time. After 
/NONE i n/, /k/ accounted for 54.32% and /1/ for 45.67% 
of the occurrences, 

7. The entropy and redundancy for each decile and for 
the entire corpus. These computations were based on 
(1) phoneme frequencies, (2) word length in phonemes, 
and (3) word length in syllables. For the entire corpus 
the figures were as follows: (1) entropy H 4.49469, re- 
dundancy .10106; (2) entropy H 2.63324, redundancy .32599; 
(3) entropy H 1.03000, redundancy .63310. 

8. The frequencies and relative frequencies of occur- 
rence for canonical forms according to the classification 
of phonemes as Consonant, Vowel, or Semivowel, and as 
to the manner of production and the points of production 
of the phonemes. There were 1,790 canonical forms com- 
posed of consonants, vowels and semivowels, the most 
frequent of which was VC, 14.5%. 

9. The frequencies for the 60 initial, 408 intervocalic, 
and 152 final consonants and consonant clusters. 

Essentially, the various results of this study help 
measure the degree of structuring in the language. 
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This thesis compares the concept of physician in the 
works of two writers of the same epoch who both wrote 
in German and were both professional physicians: Hans 
Carossa (1878-1956) and Arthur Schnitzler (1861-1931). 

After a review of main similarities and differences 
in the lives of the two writers, with special attention to 
their medical background, the role attributed to the phy- 
sician in their works and the frequency of physicians 
among their characters are examined. It is found that 
Carossa almost invariably has a physician as his central 
hero but that Schnitzler, despite a high proportion of phy- 
sicians as characters, gives them indifferently major and 
minor parts, often those of rdsoneurs, 

The character attributed to the physician is next studied, 
It is found that Carossa’s doctors are exalted and superior 
individuals, notwithstanding a few cases where the hero 
does not attain the professional standards of medical 
calling. In Carossa’s writings, the physician resembles 
a priest and his human personality is overshadowed by 
his professional status. In Schnitzler’s works, the phy- 
sician is first viewed as a man; the discussion of his 
character is presented independently of his professional 
role. Schnitzler’s doctors are generally decent individuals, 
due to a certain wisdom acquired in the exercise of the 
profession, but occasionally they are evil characters, 
despite their professional achievements, The two writers 
have in common a distaste for weakness and praise of 
generosity and understanding in physicians; they both con- 
sider the doctor as being above law, tradition and morality, 
but they justify this freedom differently — Carossa as- 
cribing it to an exalted professional status, while Schnitzler 
upholds the individual’s right to make individual decisions. 

There follows a study of the philosophy of the physician 
in relation to four problems which have a direct impact on 
his professional attitude: life, death, sickness and healing. 
Carossa is found to have a pantheistic concept of life as 
the vital force governing the universe in a harmonious 
way, where even death has its place. Carossa’s physicians 
do not fear death; they believe that it has a purpose as 
has the origin of life; they see in death an occasion for 
moral elevation, and are occasionally fascinated by it. 
They reserve their strength to protect life against sick- 
ness, the main evil of the world which must be kept at a 
distance even from the physician lest he become infected 
with evil. Within this perspective, healing appears as the 
physician’s sacred mission for the protection of good, and 
to discharge it, he must heal both the psychological and 
physical ailments. In the case of Schnitzler, life exists 
only as the tangible manifestation of individual existences, 
has no other value nor justification, but becomes very 
important in view of the absence of other values. Death, 
on the contrary, appears as evil since it puts the final end 
to a succession of experiences which constitute the only 





meaning of life. Schnitzler’s physicians have a rather 
indifferent attitude toward non-fatal sicknesses con- 
sidering them merely part of existence. Healing isa 
profession like any other. It cannot achieve much in view 
of the inevitability of death, but can make life somewhat 
more pleasant by removing unnecessary suffering. 

It is concluded that the concepts of the physician in 
the works of the two writers have little in common and 
that the medical background shared by Carossa and 
Schnitzler appears to have had less influence on their 
views than their family and social backgrounds, 
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Setting in the four major novels of Hawthorne is al- 
most as important as plot and character. It has five 
principal functions: (1) to delineate character, (2) to 
parallel theme, (3) to supply structure for the novel, 

(4) to provide realism to balance fanciful elements, (5) to 
evoke romantic atmosphere. 

The scaffold provides a unified setting for The Scarlet 
Letter and a point of unity for Hester’s life. The forest 
(romantic freedom, moral error) and the town (conserv- 
atism, civil order) are the two poles of the isolated Boston 
world which is seen through an atmospherical medium of 
light and shade (chiaroscuro): the black of midnight (con- 
cealed moral weakness), the flashing meteor (providential 
reminder of sin), the darkness of the prison-house (moral 
blindness), and the sunlight in the forest bower (mis- 
leading smile of nature). Weeds symbolize nature’s 
chaos, the savage-filled forest is evil, the brook is a 
boundary between Hester and Pearl, the jail is a “black 
flower of civilized society,” a seaside pool is a mirror 
for Pearl’s imagination, the Gobelin tapestry of David 
and Bathesheba parallels Arthur’s sin, and Chillingworth’s 
laboratory suggests his Faustian role. 

“Seven Gables” symbolizes the Pyncheons’ sins of 
greed and pride; it is an analogical link with the persons 
who inhabit it. Like her ancestral home, Hepzibah is 
angular, shabby and proud. Clifford, the “thunder-smitten 
Adam,” returns to a dark, ancestral-ridden house and a 
Garden with a “bewitched” spring, symbolically evil 
weeds, struggling vegetables (cultivated by a younger 
Adam and a sunny Eve), and odd diminutive fowls which 
are parodies of their owners. Phoebe is a symbolic sun- 
beam sent to “Seven Gables” with her sunny smile, yellow 
butter, and golden cakes. The odor of coffee, the scent of 
flowers, the ethereal music of Alice’s harpsichord and 
the jangling of the shopbell form a backdrop of sound and 
smell. The general effect of the setting compares with 
that of the seventeenth-century Dutch painters whom Haw- 
thorne admired. 

The setting of The Blithedale Romance is an Eden-like 
Arcadia populated by masqueraders (the principal motif 
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is the veil image) who are attempting to start a coopera- 
tive economic system. The principal setting is the farm 
with its “Pulpit Rock” where Hollingsworth (like John 
Eliot) preaches to his converts, the tree “hermitage” 
where Coverdale spies on his fellow farmers, the river 
where Zenobia drowns herself (suggesting nature’s indif- 
ference), and the farmhouse kitchen where class distinc- 
tions fall victim to reform. Nature is used to delineate 
character: Priscilla is compared to a blossom, bird or 
leaf, and Zenobia wears an exotic flower in her hair sug- 
gesting her passionate nature. The Boston settings make 
Coverdale’s “spectator” role most explicit as he sits in 
his window and looks over into Zenobia’s luxurious suite. 
The setting of The Marble Faun alternates between a 
corpse-like Rome (ruins, catacombs, Capuccini cemetery), 
representing sin and complex civilization, and pastoral 
scenes in Tuscany and the Borghese Gardens, suggesting 
natural innocence and simplicity. The “pastoral dance” 
blends Christian (Eden) with pagan (Arcadia) myth. Hilda’s 
doves, shrine and tower symbolize her innocence, purity 
and aloofness; Donatello’s tower room and its religious 
accoutrements suggest his longing to approach heaven and 
recapture his faun-like innocence, The most original 
aspect of setting is the art work which symbolizes char- 
acter and illustrates its changes: the “Faun” and Kenyon’s 
two busts represent Donatello at three stages in his evolu- 
tion; the portrait of Beatrice Cenci suggests vaguely the 
nature of Miriam’s past; the statue of Pope Julius sig- 
nifies heaven’s blessing on a strange union. In his use 
of art works to reflect character, Hawthorne introduced 
a device now widely used in theater and cinema as well 
as literature. 
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A modern reader of Piers Plowman or the Canterbury 
Tales must study for himself the conditions in the four- 
teenth-century English church in order to understand 
Langland’s and Chaucer’s intentions in creating their por- 
traits of ecclesiastics. Some authorities warn him of the 
corruption and incompetence of the clergy, while others 
assure him that conditions were not that bad. The reader 
himself usually has only some modern religious institution 
or other in mind by which to measure the two poet’s char- 
acterizations. 

This study attempts to establish the strengths and 
failings of the lower ranks of clergy in the latter part of 
the fourteenth century--the monks, the friars, and the 
parish priests--and to compare Langland’s and Chaucer’s 
treatments of them, that is, their attitudes towards each 
rank and the artistic methods which they use to express 
these attitudes. Other fourteenth-century commentators, 
such as the sermon-writers, the orthodox clergy, Wyclif 
and the Lollards, the chroniclers, the writers of official 











records and manuals for priests and the like, as well as 
the writers of complaint, the mystics, and other literary 
figures, especially Gower, are examined, and the value 
of their evidence is weighed. After a discussion of the 
poets’ general attitudes, their specific attitudes towards 
each rank of lower clergy is examined. It is concluded 
that much that Langland and Chaucer say can be found 
elsewhere, in orthodox and heretical sources alike, al- 
though they themselves are unquestionably orthodox. 
Neither is a natural enemy of the clergy. Although their 
tone and intention are different, they use surprisingly 
similar methods in presenting their lower clergy. Both 
poets contrast the monks’ worldliness, prosperity, and 
running around outside their cloisters with a forgotten 
ideal. Both use dramatic techniques to portray their 
friars, allowing them to reveal their real character 
through their actions. Langland’s and Chaucer’s parish 
priests are depicted as quietly performing their duties 
in the background, although their role as guides to Chris- 
tians at times brings them to the forefront. 

However, the methods of each poet are different, as 
are their intentions. Langland’s earnest desire to shame 
the clergy into reform is shown in his use of direct 
methods of commenting on them, such as direct address, 
warning, advice, the clergy appearing in person within 
the dreams, and personifications sometimes interacting 
with the clergy and sometimes commenting on them, 
Langland’s practical suggestions for reform show his 
more immediate concern with the problems of the clergy. 
Chaucer’s more tolerant, balanced, and moderate attitude, 
revealed in the more indirect methods which he uses, such 
as irony, satire, suggestion, subtlety, and contrast, shows 
his desire to entertain rather than to reform. 

The differences in their attitudes, besides being a 
question of temperament and intention, is explainable to 
some extent, it seems to me, by the difference in the 
climates of thought in the 1370’s and the 1380’s in Eng- 
land. The one is a decade of open and candid criticism 
of the church, while the other is a decade of conservative 
reaction to schism, rebellion, and heresy. Langland’s 
and Chaucer’s ecclesiastics are representative of the 
clergy of their age only to adegree. They reflect the 
glories and failings of the three lower orders: the monks’ 
worldly prosperity, the friars’ degrading dependence on 
alms, and the parish priests’ conscientious performance 
of their duties. Both poets seem to measure the value of 
each of the orders according to its help or hindrance to 
others on the pilgrimage to salvation. 
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All Jane Austen’s novels concern the education of 
heroine, hero, or both, the shedding of illusions that have 
their origin infaulty education, intellectual pride, isolation, 
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snobbishness, or too ready acceptance of the standards of 
novels, the self-awakening being generally a result of a 
sudden confrontation with the reality which has till then 
eluded them. Study of this theme reveals that the plot 
structure and the patterning of characters are largely 
determined by the demands of self-discovery, that her 

art underwent a clear and steady development, that she 
grew less dependent upon literary models for depicting 
illusions and self-discovery and upon theory for motivating 
character and at the same time more subjective and dra- 
matic, until in the concluding novels she freed herself of 
reliance on convention and theory. Characters which in 
early novels are drawn to conventional patterns and are 
consequently wooden assume more life as analysis be- 
comes more subtle and thorough; problems such as the 
means of depicting the male personality in self-discovery, 
which she first solved by using conventions, she later 
treated with individuality and artistry. 

Because it arose naturally from her comic view of 
life, this theme of self-discovery was an essential part 
of Jane Austen’s art. She had a special kind of double 
vision which recognized at once the chaotic and ordered 
worlds, life as it most often is with its folly and knavery 
and life as it can and should be, which recognized the ap- 
parent order of the chaotic world that leads to a collapse 
of true order and the elements of chaos that even the 
wisest cannot escape, and which recognized the surface 
charm and apparent power of the chaotic world and the 
austerity and apparent weakness of the ordered world. The 
complexities of this dual view offered her rich potential 
for comic perception; it allowed her to combine two comic 
modes, the exposure of comic self-deception and the por- 
trayal of the progress of the sensitive individual from the 
fringes of the chaotic world to an acceptance and under- 
standing of the values of the ordered world. Finally, this 
comic view, despite attempts of certain critics to prove 
otherwise, included an ordered world to which she was 
consistently committed. 

Both comic modes are combined in Northanger Abbey, 
which presents, in complex literary burlesque, the theme 
of the ingénue’s introduction into the world and her awak- 
ening to the inadequacies of the standards of domestic and 
gothic novels. Sense and Sensibility shifts its interest 
from literary to ethical criticism; Marianne sheds her 
dependence on the standards of the emotional and instinc- 
tive response, which prove false in determining conduct, 
and comes to understand and accept the values of sense. 
Pride and Prejudice adds to these interests, in its ex- 
ploration of the male personality, mutual and more subtle 
analysis of self-awakening from illusions; a shift from 
such analysis to manipulation of conventional and sensa- 
tional story material seriously weakens the moment of 
self-discovery. The mature heroine of Mansfield Park, 
whose role, like everything else in the novel, is shaped 
by the demands of the educational theory underlying all, 
acts both as neutral observer of others’ deceptions and 
the embodiment of the values they come to assume, yet 
does not escape her author’s ironic scrutiny. Emma is 
the first whose self-discovery is clearly and consistently 
comic, complete and self-contained. Persuasion makes 
less use of self-discovery than any of the earlier novels 
but does, appropriately, offer a pattern in which self- 
discovery is the means of reconciling the conflicting claims 
of love and prudence. 
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In his fiction, John Dos Passos’ primary concern is 
the plight of man in an age of increasing social complexity, 
in which institutions, however laudable in purpose, tend 
to become autonomous machines with little regard for 
individual personality. This study, tracing that theme in 
the novels of Dos Passos, seeks to determine his indict- 
ment of the “machine” and the effects of the “machine” 
on the individual. It also considers some of Dos Passos’ 
major structural devices, his unifying techniques, and 
other such tools as symbolism, imagery, and juxtaposi- 
tion which are used to present that theme. 

In Dos Passos’ works the “machine” may be an or- 
ganization, such as a political party; a system of govern- 
ment or of economics, such as the New Deal or the whole 
system of capitalism; a set of social mores or a partic- 
ular environment, such as a city; or some great, imper- 
sonal force, such as war. In general, it may be anything 
outside of the individual big enough to have a shaping 
effect on the lives of men; often it is founded on a system 
of ideals which it eventually abandons. The result of the 
change in the “machine” is the material success and 
moral corruption of those who function as a part of it 
and the destruction of those who oppose it or the change 
in it. The destruction wrought by the “machine” may be 
either moral, economic, social, or physical. 

Although there are some variants, it is possible to 
trace a number of patterns of relationship between the 
individual and the “machine.” First, there are those 
individuals who are ignorant of the existence of the “ma- 
chine” or who have only the slightest notion of the sig- 
nificance of the “machine” in their lives, These individ- 
uals are gradually destroyed by the forces which they do 
not understand, suffering the loss of spiritual or intel- 
lectual manhood and undergoing a general degradation. 
There are some who accept the “machine” unconsciously, 
who, without making a deliberate moral choice about the 
“machine,” automatically assume it to be a part of their 
existence. Such characters usually attain economic and 
social success accompanied by a spiritual decay. Among 
those who consciously choose to abide by the dictates of 
the “machine,” the less intelligent are granted a momen- 
tary apparent success followed by failure. The more in- 
telligent manage to gain a real economic and social ad- 
vantage, but suffer moral decadence. Having sufficient 
mentality to make an intelligent choice, having deliber- 
ately chosen the morally wrong, and having prostituted 
their talents and intellect in the service of it, they sink 
to the lowest moral level. Among all of those who even- 
tually reject the “machine” there is a common pattern of 
admiration for and acceptance of the “machine,” followed 
by a gradual disillusionment as it becomes obvious that 
the “machine” is not really what it seems or that it no 
longer lives up to its purpose or ideals. In the process 
of their struggle, they generally follow a pattern of spir- 
itual growth as they are destroyed by the “machine.” 
Some who come to reject the “machine” do not enter a 
conflict with it; they merely withdraw from all connection 
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with it, thus avoiding corruption or destruction through 
association with it. 

The author’s solution to the problem of the destructive 
effects of the “machine” on the individual, rarely touched 
on in his fiction, is (1) abandonment of unworthy “ma- 
chines” and decentralization of others, and (2) the active 
participation of all citizens in the “machines” to which 
they belong in an effort to prevent the “machines” from 
becoming corrupt. 
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This edition of Thomas Middleton’s city-comedy of 
1607, Your Five Gallants, attempts to remove one of the 
difficulties created in Middleton studies by the lack of any 
comprehensive edition of the playwright’s work since 
A. H. Bullen’s edition of 1885-1886. The bibliographical 
and critical methods and findings of the last seventy-five 
years have not, therefore, been applied to Middleton’s 
work as a whole, and although several plays have indeed 
received the benefit of serious critical editions, Your 
Five Gallants has not been so fortunate. Moreover, the 
need for such a new edition of this play is even greater 
than the mere citation of the dates of the Bullen edition 
might indicate, for both Bullen and his only predecessor 
in producing a full-scale edition of Middleton, Alexander 
Dyce (1840), produced only modernized, regularized, often 
careless texts. 

Although this critical edition is closely patterned on 
the original quarto of 1608, it has been deemed futile to 
attempt to fulfill the functions of a photographic facsimile. 
Speech assignments and scene divisions have, therefore, 
been made regular. The spelling is that of the quarto, 
however, and no attempt has been made to make the punc- 
tuation regular, although in cases where the original punc- 
tuation tends more to confuse than to clarify Middleton’s 
meaning for the modern reader, the punctuation has been 
altered slightly. All such changes from the quarto text 
are recorded in the Textual Notes. 

The specific basis of the text is that copy of the quarto 
now in the collections of the Henry E. Huntington Library, 
but all eleven extant copies of the quarto have been col- 
lated, either directly or by microfilm. This procedure 
has made possible a thorough, reasonable reconstruction 
of the playwright’s intentions. It has also made necessary 
a revision of the earlier opinion that the quarto shows no 
textual variants; many such variants are recorded in the 
Textual Notes. 

This edition differs from the two only other editions 
not only in its general return to the quarto text, but also, 
conversely, in its alteration of that text in order to cor- 
rect two major misplacements of dialogue. Both Dyce 
and Bullen noticed the first such misplacement and rec- 

tified it by creating II, ii, out of what was originally a part 
of II, i. The second error in printing, although more ex- 











































tensive, was nevertheless overlooked by both previous 
editors and does not seem to have been noticed until 

F. G. Fleay pointed it out in 1891. The present edition 
corrects this by beginning the third act with four pages 

of dialogue which the quarto printed ten pages later 
(F2™-F3Y) and which Dyce and Bullen, retaining the quarto 
placement, used to begin the fourth act. 

The Introduction opens with a brief discussion of Mid- 
dleton’s life and canon and with an analysis both of his 
dramatic work generally and of the Children of the Chapel 
at Blackfriars, the troupe for which he probably wrote 
Your Five Gallants. The comedy is then dated, its sources 
discussed, and its value estimated. The Introduction con- 
cludes with a discussion of the quarto text and witha 
presentation of the editorial methods of this edition. 

The text is followed by Textual Notes recording all 
deviations from the quarto text (except mere expansions) 
and also such alterations made by previous editors as 
seem worthy of being noted. There are also extensive 
Explanatory Notes, setting forth background information, 
definitions, parallel passages in Middleton and his con- 
temporaries, and treatments by other Elizabethan and 
Jacobean writers, dramatic and non-dramatic, of the 
same material. 
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The fortunes of Francois Villon have followed two 
courses almost from the last quarter of the 15th century. 
The first concerns Villon as a poet. The second is based 
on a legendary Villon first seen in the Repues franches, 
a figure which is largely the invention 1) of Villon him- 
self, 2) a number of critics (chiefly in the 19th century), 
and 3) of a group of would-be heirs to the Villonian lit- 
erary tradition. These two currents alternately overlap 
and diverge, sometimes actively competing with each 
other. 

Villon’s contribution to his own legend is made through 
the deceptiveness of his poetry. At one moment he mis- 
leads the reader by use of the lie; at another, he invents 
a Francois Villon who is nothing more than a literary 
character; at other times his jokes, transparent perhaps 
to his medieval public, lead later readers into error; and 
lastly, he deceives not only the reader, but also himself 
in certain passages. The result is to permit others to 
form a false impression of him. 

With the revival of interest in Villon in the 19th cen- 
tury, following almost 200 years during which he was 
largely ignored, Villon enjoyed the favor of those minds 
given to romanticized views of poets and to a sentimental 
outlook on life. Although the Romantic school paid him 
little attention, his fortunes were furthered by the rise 
of humanitarian literature. Less than fifteen years after 
the publication of Sainte-Beuve’s Joseph Delorme, Villon 
was becoming firmly established as a Bohemian poet. 
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Simultaneously he was beginning to receive attention from 
serious critics (Gautier) following the re-edition of his 
works by l’abbé Prompsault. During the rest of the 19th 
century his character was progressively whitened to make 
him fit more easily into the Bohemian category, and his 
poetry received critical attention and was again re-edited. 

When Longnon and Vitu made their discoveries of the 
archival documents which permitted the filling-in of cer- 
tain of the gaps in Villon’s biography, the legend of the 
Bohemian Villon was so well established that there was 
little chance of its being weakened by the facts of his life. 
This was all the more true because certain poets wished 
to use the legendary figure of Villon to further their own 
literary ends. Verlaine, despite his protests, was not 
much adverse to the association of his name with Villon’s, 
particularly when Verlaine began to live a legend of his 
own. Jean Richepin, Aristide Bruant and Jehan Rictus, 
none of whom bears the slightest literary kinship to Villon, 
were nevertheless eager to set themselves up as his heirs. 
Richepin is the most acceptable because he shows the 
fewest pretensions; Bruant is the least significant because 
his work can hardly be called poetry at all; Rictus is the 
cleverest in attempting to exploit the Villon legend, and 
nearly succeeds in passing himself off as a perpetuator 
of the Villonian tradition. Raoul Ponchon, who makes no 
claim to the Villon heritage, comes closest to being like 
Villon, but even in his case the parallel should not be 
exaggerated. 

This dissertation shows Villon’s poetic qualities and 
his contribution to his legend, It traces the development 
of the legend through the 19th century, and shows to what 
degree we should consider certain poets as being related, 
biographically or literarily, to Francois Villon. 
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During the eighteen-thirties and forties a general 
awareness developed that England had become an indus- 
trial nation, heir to the social, political, and economic 
problems of an urban, industrial society. This disserta- 
tion is a history of the expression of this awareness in 
fiction. It studies the factors which occasioned the sudden 
emergence of the industrial novels. Tracing their develop- 
ment from Harriet Martineau’s The Rioters (1827) to 
Charles Kingsley’s Alton Locke (1850), it evaluates the 
effect of social, political, and literary controversy on the 
realistic representation of industrial life. 

The fiction of the period, like the politics, was filled 
with debate and controversy. There were two generally 
opposed schools of thought on social and industrial issues. 
Glorying in the productive potential of Manchester and 
preaching the doctrines of laissez faire, the “rationalists” 
argued that the social problems of the period would be 
ameliorated by unhampered economic progress, The “hu- 
manitarians,” believing that working and living conditions 








were deteriorating, challenged the dogmatic and “heart- 
less” progressivism of the rationalists and advocated 
sympathetic “intervention” to help and protect the vic- 
tims of industrialization. In the Reform Bill (1832) and 
the New Poor Law (1834) the rationalists demonstrated 
their power; in political and economic treatises they 
aggressively proclaimed the “new era.” Harriet Mar- 
tineau, in the Illustrations of Political Economy (1832-34), 
put these social and economic doctrines into didactic 
tales, but the fictional form undercut the rationalism and 
created a “sympathetic” context for the ideas of Malthus 
and Mill. She was, in a limited sense, the first sympa- 
thetic reform novelist of the period. 

The industrial novels of the forties expanded the sen- 
timent of fiction into a full-scale reaction against the 
rationalism of the thirties. The humanitarians did not, 
however, formulate philosophically their opposition to 
laissez faire. Their novels were occasioned by specific 
issues. Between 1839 and 1841 a group of novels treating 
factory problems appeared. Frances Trollope in Michael 
Armstrong (1839) and Charlotte Elizabeth in Helen Fleet- 














wood (1839-41) criticized the abuses in the Lancashire 
cotton industry and propagandized for the Ten Hours Bill. 
Following the Second Report of the Children’s Employ- 
ment Commission (1843), another group of novels de- 
scribed conditions in the mining, metal-working, and 
needleworking industries. In other industrial novels 
Chartism, rather than factory or slum conditions, be- 
came the central issue. Some of the Chartists themselves 
described the social causes for working-class unrest; 
religious story-tellers attacked the “atheism” of the 
proletarian radicals; romancers substituted Chartists 
for the more conventional villains of their sensational 
tales. 

The three important industrial novels of the forties-- 
Benjamin Disraeli’s Sybil (1845), Elizabeth Gaskell’s 
Mary Barton (1848), and Charles Kingsley’s Alton Locke-- 
developed the ideas and techniques of the earlier fiction. 
Disraeli, expanding the use of fact and deepening the 
treatment of history, transformed the tales on specific 
topics of the day into a symbolic novel-of-ideas about the 
condition of England. Kingsley developed the religious, 
anti-Chartist tale into a social conversion myth; his 
“Chartist autobiography” gave psychological depth to 
propagandist fiction. Mrs. Gaskell eschewed the contro- 
versial methods and aims of the earlier novelists; Mary 
Barton was the first realistic novel about industrial 








Britain. 


During the forties the fictional treatment of industrial 
problems became increasingly more comprehensive. 
From the specific factory novels, “bluebook novels,” and 
anti-Chartist tales, the industrial novel.developed into 
broader and less didactic presentations of the condition 
of England. As Chartism successfully forced recognition 
of the working class, the novelists also more accurately 
and sympathetically portrayed proletarian life. Social 
realism developed along with the acceptance of industrial 
society and the successful solution of some of the social 
and political problems of the time. 
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CHARACTER AND STRUCTURE 
IN EDWIN ARLINGTON ROBINSON’S 
MAJOR NARRATIVES 


(Order No. 61-5163) 


John Vail Foy, Ph.D. 
Cornell University, 1961 


After 1915, Robinson turned to the long blank-verse 
narrative poem as the major form for his investigation of 
the enigma of human character. From the beginning of 
his career as a poet he had preferred dramatic as opposed 
to lyric presentation of this enigma. At first, he had put 
much effort into writing prose sketches; then he had tried 
the shorter blank-verse narrative poem; and then for 
seven years he struggled to write successful prose plays. 
An examination of these narratives and plays reveals, 
however, his inability to provide a consistently unified, 
coherent, and economical structure to support his increas- 
ingly complex conception and presentation of character. 
Yet this early work taught him the use and value, if not 
the limitations, of structural indirection, syntactical an- 
tithesis and paradox, interrelated allusion, and supporting 
symbol for presenting such characters as he had in mind. 

Convinced by 1915 that he had failed with plots and 
characters of his own devising, he attempted to adapt some 
already existing in the Arthurian legend. Here, as in his 
plays and earlier narratives, he felt a realistic treatment 
of conflicts, insights, attitudes, and motives was required 
to express his dramatic as opposed to lyric conception of 
character and plot. He therefore modified and humanized 
what to him were fantastic or inexplicable elements of the 
legends to give their plots and characters meaning in 
modern times. In these adaptations, one sees the develop- 
ment and extension of the devices he had introduced in his 
early narratives and plays. 

When he returned in the twenties to inventing his own 
characters and plots, he had worked out an effective, if 
not always perfectly controlled, mode of presenting them. 
In order to emphasize the indirect, enigmatic, ambiguous 
motives, actions, attitudes, and insights that he found so 
puzzling in human character, he often buried elements of 
his characters’ backgrounds that might seem essential to 
explain their peculiar involvements. Yet he usually left 
sufficiently clear indications of such background elements 
that a patient reader can discover them in discourses that 
themselves are paradoxical, antithetical, allusive, or mys- 
terious. Such discoveries also. reveal, particularly in the 
multi-character narratives, why characters who on first 
acquaintance seem too much alike in their speaking, mental 
processes, and intellectual and emotional attitudes actually 
are carefully, if subtly, differentiated. 

At times, Robinson used his devices so extensively as 
to overburden a narrative with inconsistent or unrelated 
symbols and allusions, excessive personification, and oc- 
casionally, even incorrect syntax. Although, after close 
examination, the meaning and purpose of any one of these 
special effects may become clear, it may nevertheless 
have constituted an obstacle to understanding. 

Then near the end of his career, his narratives became 
easier to understand. Whether his imagination became 
less energetic or whether he deliberately simplified his 
approach must remain conjecture. In any event, in the 
later narratives he reduced the number of symbols and 
allusions, carefully related those he used, and relieved his 





characters’ discourses of extended and difficult syntax. 
In the concluding allegories, particularly, the results 
are clearer plot structure and characterization without 
sacrifice of depth or complexity. 
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Between 1898 and 1927, George Sturt, “George Bourne” 
(1863-1927) was the author of ten books, one,of them a 
novel, one a work on aesthetics, and the remainder of 
them studies of English rural life. Owing to the enthu- 
siasm of F. R. Leavis and other Scrutiny writers during 
the 1930’s, he is today, in England, one of the best-reputed 
writers on the latter subject. The present study concen- 
trates on his pre-War books and their influence on other 
writers’ treatments of the rural laboring class. 

Between 1870 (when the disorders of rural life started 
forcing themselves on the public’s attention) and 1900, a 
number of books appeared that dealt sympathetically with 
that class. In them, however, there was very little pres- 
entation of laborers in their concrete individuality and 
virtually nothing that could serve as a corrective to the 
well-to-do’s conception of the laboring people as dull- 
witted, graceless, undisciplined, unheroic, and funda- 
mentally boring. In his first four books on rural life-- 
The Bettesworth Book (1901), Memoirs of a Surrey 
Labourer (1907), Change in the Village (1912), and Lucy 
Bettesworth (1913)-- Sturt provided such a corrective, 
and that he was able to do so was because, as revealed in 
his journals, he had educated himself as a writer in an 
impressive way and had brought to the subject a set of 
attitudes and interests that would more normally result 
in the creation of fiction or belles-lettres. His books led 
a number of other writers before the Great War to ap- 
proach the laboring people in the same sort of way as he 
was doing, and the cross-currents of influences eventually 
affected, during this period, some important professional 
sociologists and historians. 

Thus, in addition to surveying Sturt’s life, reputation, 
and growth as an artist, this dissertation is a study of 
class attitudes, of the ways in which stereotypes are built 
up and can be broken down, of the workings of “influence,” 
and of the relationships between “art” and other forms of 
writing. It also provides a survey of a fairly large, fairly 
interesting, and almost wholly unknown group of writers 
between 1870 and 1914, and traces an important shift in 
English social thought and writing. 

Microfilm $4.20; Xerox $14.85. 327 pages. 
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DIDEROT’S TREATMENT OF 
DRAMATIC REPRESENTATION IN 
THEATER AND PAINTING. 


(Order No. 61-4771) 


John French, Jr., Ph.D. 
Princeton University, 1961 


Diderot consistently advocates freeing the stage from 
a type of action which is associated with a pompous Cor- 
nelian ritual that resembles a snail-paced and roundabout 
‘dance of the marionettes.’ In his counterproposals, he 
conveives of a dramatic action of familiar contemporary 
interest to be made up of swiftly moving scenes which 
build to a suspenseful climax. The unfolding action should 
engage the viewer’s attention as would the projection of a 
series of integrated candid camera shots from a motion 
picture film. No longer playing to the gallery, the per- 
formers, acting as a team, should contribute to a smoothly 
unfolding spectacle. Ideally, the ‘big scenes’ which crop 
up in the course of the action should approximate Diderot’s 
conception of the partie idéale--the projection of 1’action 
vraie du moment by means of a realistic décor and ex- 
pressive cast compellingly fused .. . d’une maniére grande 











et vraie. Finally, the dramatic story line should be largely 
delineated by the mime and only incidentally by a dialogue 
that arises as muted corollary to the action. In praising 
Landois’ grieving Silvie and especially Sedaine’s modest, 
tight-lipped Philosophe sans le savoir, Diderot shows dis- 
criminating taste for contemporary domestic drama which 
strives to project the unostentatious behavior and speech 
of commonplace folk. 

Unfortunately, the promise of Diderot’s precepts and 
dramatic models is not fulfilled in his early practice as 
a playwright. By and large, the dramatist sacrifices his 
well considered thesis that actions speak louder than 
words, It is not enough to project a few ‘muted scenes’ 
that feature sorrowing, agitated and incoherent lovers and 
then to engulf these action-tableaux in a flood of oratory. 
Diderot’s less than ‘Natural Son,’ the sullen, antisocial 
Dorval, first quotes Voltaire and suggests Rousseau (Act 
IV, scene 3), then finds his voice as a self-sacrificing 
lover who preaches interminably the virtuous way of life 
(Act V, scene 3). The protagonists in the Fils naturel 
and, to a slightly less degree, in the Pére de famille, 
recall bloodless members of a mutual inspiration society. 
The philosophical dummies of their author-prompter ha- 
rangue each other at great length and in lofty tones. 

The cursading spirit is still evident, though less ob- 
trusive, in Diderot’s correspondence on painting. This 
spirit is manifest in certain interpolated lines supporting 
the campaign for ‘purity in art’ and in passages dedicated 
to Greuze of the family scenes (1761-‘65). Nevertheless, 
the tone still lacks conviction. It is hard to reconcile with 
the specific record of Diderot’s worldly responses to the 
‘degrading’ and ‘licentious’ art of the school of Boucher. 
Here scenic desecrations (rather than moral degradation) 
elicit the most discriminating and caustic responses. 

Meanwhile, it is in the pursuit of his representational 
ideal at the Salon that Diderot makes his most rewarding 
discoveries, In the painting, the successful fusion of 
background and ‘performers’ into a scene of compelling 
drama serves, at times, to produce a cherished total ef- 
fect on the impressionable viewer. It is an effect which 
Diderot seeks to put into words that will convey to his 














readers the lasting sensation the work imparts-- notably 
of terror in Fragonard’s ‘Corésus’ and of pathos in 
Greuze’s ‘Weeper.’ At best, the critic of painting an- 
ticipates and overshadows the Laokoon thesis Lessing 
advances. Bridging the gap between painted and poetic 
description, he makes palpable to the Salon reader’s 
imagination the lingering sensation primitivement 





éprouvée (XI, 134) when communing with the painted 


scene. It is, however, in the theater-inspired creation 
of the animated scenes he sketches as novelist that Di- 
derot begins in 1761 to make a lasting name for himself 
as a painter with words. 
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A choral speech may seem to offer assistance in in- 
terpretation, because it is delivered by a character when, 
at least for the moment, audience attention is directed 
neither towards his personality nor towards his position 
in the conflicts of the plot. Choral commentary, so de- 
fined, may have several functions, however, of which the 
expression or direction of audience response is only one. 
It can represent a social view of the action, a practical 
and worldly response which stands for the judgment of 
society. The Shakespearean chorus is typically well- 
meaning, cautious and distrustful of extremes. The good 
it recognizes is the best possible compromise with reality, 
and its attitude is characteristically civilized and anti- 
heroic. 

In the comedies and English history plays, this atti- 
tude is largely shared by the audience, which identifies 
with collective ideals rather than with individuals. The 
treatment of the comic butts and villains is justified by 
the ideal of an openhearted society which has no sym- 
pathy with extreme postures, and the judgment of the 
good subject on the historical characters is ihat of the 
spectators, At times, however, choral responses in these 
plays become inadequate in the face of romantic or heroic 
material. 

In the Greek and Roman plays, factors which modify 
the tragic effect lead to identification with the choral 
point of view. The final judgments of Brutus and Corio- 
lanus, since they are primarily political figures, must be 
in social terms, though the audience recognizes that these 
judgments are limited. Troilus and Cressida and Timon 
of Athens, which contrast heroic disillusionment with the 
realistic approach of the chorus, leave their heroes with 
a negative vision that tends to drive the audience finally 
to the choral compromise, though its limitations are ap- 
parent. 

The choral response to tragedy is typically pity which 
is detached enough to exclude the fear which the audience 
may experience through identification with the hero. The 
remaining tragedies increase this difference between the 





The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





1998 LANGUAGE AND LITERATURE 





responses of audience and chorus, thus heightening the 
sense of the hero’s isolation and uniqueness. In Romeo 
and Juliet, choral satire and caution increase rather than 
diminish our participation in the experience of the lovers. 
Identification with Hamlet and Othello is strengthened by 
the inadequacy of choral attitudes towards them which 
have the irrelevance of judicious commentary on our own 
weaknesses and failures. In Macbeth and King Lear, how- 
ever, the final choral responses are more nearly adequate, 
in Macbeth because the audience is gradually detached 
from the hero, and in King Lear because the chorus rep- 
presents an especially valuable form of the social attitude 
and has an unusually full awareness of the implications 

of the tragedy, so that it expresses fear as well as pity. 

In tragedy especially, choral commentary cannot be 
used critically as though it were a series of marginal 
notes by Shakespeare, but must be seen as part of his 
highly inclusive structure of attitudes. In Antony and 
Cleopatra, the force of the choral judgments upon the 
hero and heroine depends upon how completely the audi- 
ence accepts the political ideal of Rome, upon the extent 
to which its participation in Antony’s story is created by 
action, character and poetry, and upon its reaction to the 
attitudes that lie behind and are expressed by these judg- 
ments. The chorus will often see a tragic action in terms 
of a flaw in the hero, but its commentary is not objective 
evidence of the “proper” interpretation. Rather, it tends 
to support responses which resist the heroic character 
and its poetry. 
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The purpose of this study is to examine the changing 
pattern of Wordsworth’s ethical opinions between 1797 
and 1804 in relationship to contemporary ethical philos- 
ophy and to demonstrate that these moral beliefs play a 
more vital role in Wordsworth’s poetry and thought than 
recent critics have been willing to admit. Between 1797 
and 1800 Wordsworth’s basic ethical premise may be de- 
fined as an ethic of growth which conceives of human 
development as a process that transforms man from a 
passionate, self-centered and fundamentally amoral child 
into an active moral agent through the fruitful interaction 
of nature and the human mind. An examination of Words- 
worth’s mind-metaphors, his treatment of identity and 
several neglected note-book passages show that Words- 
worth’s theory of mind was at this time strongly empirical 
and influenced by Locke, Hartley, and possibly Priestley. 

Since the mind for Wordsworth is essentially passive, 
it must be from contacts with the external world that man 
receives his moral ideas and Wordsworth treats nature 
as a repository of actual moral values which it transmits 
to man. Wordsworth, apparently employing categories 
suggested by contemporary corpuscular theory, conceives 
of nature as appearance, impulse or activity, and sub- 





stance (the unknown sub-stratum underlying all else) and 
sees all three contributing to man’s moral development. 
Nature as appearance has its greatest effect upon the 
child, whose selfishness it tempers through beauty and 
whose wayward impulses it checks through a ministry of 
fear. Not until adolescence does man become conscious 
of nature as activity which fosters within him a spirit of 
liberty and also encourages the transferral of interest 
from himself to nature. Finally, in maturity man be- 
comes aware of the divine Quiet underlying all else, and 
this knowledge imparts to man a consciousness of unity 
and love which enables him to see man and nature as a 
single sanctified whole. 

Statements in the poetry of 1798 indicate that Words- 
worth regarded rational benevolence as the highest form 
of moral excellence but believed that man could only 
achieve this by proper development of his sympathies, 

In his poetry, Wordsworth sought to show how nature 
assisted the moral development of his rural neighbors 

by providing them with symbolic representations of mean- 
ingful human experience. He feared that the urbanization 
of society and the growth of science prevented man from 
drawing upon the rich human associations contained in 

the physical universe. 

In the spring of 1802, Wordsworth entered upon a mid- 
dle phase, no longer looking to experience for evidence 
of growth but seeking in it evidence of continuity that 
would deny change and offset his consciousness of radical 
loss. Developing an emotive theory of ethics, Wordsworth 
turned more and more in his poetry to the childhood days 
when his feelings had been at their height and considered 
the retention of the child’s feelings necessary to his 
moral well-being. Asa result, he no longer directed his 
perceptions of nature toward its harmony and wholeness 
but instead fixed his attention upon those separable ele- 
ments in nature most intimately connected with childhood 
and which best reflect its activity and joy. 

But in Resolution and Independence, Wordsworth 
records how he learned that man could, despite the decay 
of his feelings, lead a truly moral existence through faith 
in God. And in the Immortality Ode, Wordsworth, con- 
cerned over the problem of personal immortality, aban- 
dons his earlier naturalism for a Christian dualism which 
allows for the survival of the thinking principle and fi- 
nally adopts a Christian ethic which interprets the moral 
life as obedience to divine law. 
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This paper is an attempt to demonstrate that John 
Donne’s Songs and Sonets fall within the tradition of 
courtly love poetry and Petrarchism. First, it expresses 
the view that Wyatt, Gascoigne and Donne do not form an 
anti-Petrarchan tradition: that Wyatt’s love poetry is, 
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like Provencal love poetry (whose themes it employs), 
based on a theory of love service and directed to praise, 
blame, and persuasion, though, unlike Provengal poetry, 
it assumes a humanistic ethic of individual pride and for- 
titude; that Gascoigne’s love poetry is, like Serafino’s, 
poetry of courtship and compliment, often improvised, 
employing elegant terms while assuming the baseness of 
both the lover’s and his lady’s motives; and that Donne’s 
ethos and his artistic aims differ significantly from both 
those of Wyatt and those of Gascoigne. 

Then the essay distinguishes six stages of Italian 
courtly love poetry written before 1600: Sicilian poetry, 
poems of persuasion employing the tenets of Provengal 
theories of refined amorous behavior; the stil novo, lyrics 
of description and definition expressing a theory of in- 
voluntary love of an exalted lady; the poetry of Petrarch, 
dramatic and historical poems representing the poet’s 
conflict with himself; the lyrics of Chariteo, Tebaldeo 
and Serafino, literal-minded extensions of conventional 
imagery according to a senseless logic; the poetry of the 
Bemboists, an interpretation of Petrarch’s analyses as 
universal aspects of the passion of love; and the poetry 
of Guarini and Torquato Tasso, marked by conceits which 
violate humanistic decorum, and expressing a new, mad- 
rigalesque sentimentality. This description of Italian 
courtly love poetry is intended to illustrate major aspects 
of vernacular love poetry in Europe before 1600: it does 
not presuppose the direct influence of Italian poetry on 
Donne, but argues that the Italian tradition was accessible 
to Donne at least through translations and imitations in 
other languages. 

The essay concludes with a series of close comparisons 
between Donne’s lyrics and those of Italian courtly love 
poets. These comparisons are intended to demonstrate 
that Donne’s themes (such as parting, the dream, and the 
anniversary of love) and his images (such as floods of 
tears and tempests of sighs) are clearly related to the 
courtly love tradition. They are further intended to show 
that Donne’s images are very closely related to those of 
Serafino, both in particular and in the general method of 
drawing logical conclusions from literal interpretations 
of conventional imagery. And they are meant to reveal 
that Donne modifies Serafino’s method by drama (which, 
in its search for truth within the human soul, is like Pe- 
trarch’s), and by emblematic interpretation (very dif- 
ferent from the metaphysical logic of the stil novisti). 
Further, the comparisons are meant to relate the variety 
of Donne’s lovers’ experiences, relations, and moods, to 
Renaissance idyllicism in general and to Guarini in par- 
ticular. The work as a whole is intended to reveal that 
the Songs and Sonets are within the tradition of courtly 
love, and, philosophically, within the movement of the 
Renaissance (in, for example, their interest in human 
nature and their concern with the will). The work is in- 
tended to foster, through these arguments, a new aware- 
ness of the spirit and art of the Songs and Sonets. 
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A unified notion of the whole of Coleridge’s poetry, 
together with a clear understanding of his progress, has 
become possible only with fairly recent advances in the 
understanding of symbolic language and literary form. 
Joseph Frank’s idea of Spatial Form in Modern Liter- 
ature, H. M. McLuhan’s essays on The Aesthetic Moment 
in Landscape Poetry, and Susanne Langer’s distinction 
between the discursive and the presentational symbol all 
lie behind the idea of landscape as Coleridge’s under- 
forming poetic principle. 

Coleridge intuited and epitomized the ideaof landscape 
from the great native tradition that runs in its realistic 
mode from Poly-Olbion and Cooper’s Hill through the 
young Pope, Dyer, Thomson, Collins, Gray, and Cowper. 
He first organized the elements of landscape in his own 
earlier descriptions and allegories into a good poem and 
a true landscape of discursive symbolism in his honey- 
moon poem, The Eolian Harp. All of his conversation 
poems are significant variations onthe landscape of The 
Eolian Harp, or creatures of the ‘conversational landscape.’ 

The other aspect of the native tradition in landscape is 
symbolic or ideal, and runs from Spenser through Milton’s 
paradise, Thomson’s Castle of Indolence, and the romantic 
odes of Collins and Gray. Coleridge epitomized this tra- 
dition inhis other successful poetic kind, the magical poem. 

The magical poems madea false start when Coleridge 
used the “romantic” Valley of Rocks, thirty miles west 
along the coast fromthe conversational landscape of 
Nether Stowey, asthe scenery for the abortive Wanderings 
of Cain. He achieved the magical mode -- of the presen- 
tational symbol ina spatial form -- when his imagination 
felt a joyous freedom suchas he described on the precip- 
itous seacoast landscape of France, an Ode, and leapt from 
land out into the great views of the seato write The Ancient 
Mariner. The Ancient Mariner is alandscape poem be- 
cause its spatial form comprises a terrestrial movement 
away from home and around the earth to home again, with a 
crossing movement from the pole tothe equator. Christabel 
fails because it falls between the two stools of the conversa- 
tional and the magical mode. Coleridge attempted totrans- 
mute the landscape of Christabel into the conversational land- 
scape of The Nightingale, but he did not wholly succeed. 
He immediately moved back to the magical mode to write 
in Kubla Khan a presentational symbol of the discursive 
conversational landscape itself, with a transformation -- 
or revelation -- of the moral values of that landscape. 
Kubla’s is a fallen paradise or a Castle of Indolence, as 
Coleridge’s later, oblique, comments on it show. 

Of the poems Coleridge wrote in the Lakes, only De- 
jection is a success; and its resolution is in terms of 
landscape. The disintegration of the conversational land- 
scape is evident in The Picture, which is allegorical, ro- 
mantic, or “Greek,” and in the Hymn Before Sunrise, 
which is symbolic, religious, or “Hebrew.” Constancy 
to an Ideal Object is a recapitulation and an end to the 
idea of landscape in terms of ideal autobiography. 

In Coleridge’s phrase, “My Shaping Spirit of Imagina- 
tion,” the shape implied is the Coleridgean landscape. 
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THE INFLUENCE OF THE THEATRE 
ON COLERIDGE’S SHAKESPEAREAN CRITICISM 


(Order No. 61-4790) 


J. R. deJ. Jackson, Ph.D. 
Princeton University, 1961 


Coleridge is regarded as being one of the leading Ro- 
mantic critics of Shakespeare. Partly because of his 
emphasis on the analysis of Shakespearean characters, 
however, and partly because of his disparaging remarks 
about contemporary Shakespearean productions, he has 
come to be thought of as a closet-critic who ignored the 
stage. Coleridge’s discussion of the theatrical aspects 
of Shakespeare’s plays is sufficiently extensive to warrant 
re-examination of his views. 

I have tried to show that Coleridge’s contact with the 
theatre was more formative, intimate, and lasting than is 
generally recognized. From the time when he was an 
undergraduate to the conclusion of his lectures on Shake- 
speare he was involved in a number of activities connected 
with the stage. He attended plays, translated plays, and 
wrote plays. He planned an essay on the state of the met- 
ropolitan theatres. Novice playwrights sought his crit- 
icism of their plays, and he was sufficiently confident to 
dispense counsel to professional actors unsolicited. He 
proposed stage adaptations of Shakespeare and of Beau- 
mont and Fletcher. He knew a large proportion of the 
theatrical personalities in London, and was on two occa- 
sions in fairly intimate contact with provincial companies. 
He had some experience of both the German and the Italian 
stage, and was familiar with the standard English reper- 
tory. The financial success of his play, Remorse, raised 
his hopes of being able to make a living as a dramatist, 
and by the time that the rejection of his Zapolya put an 
end to these ambitions he had experienced working with 
the Drury Lane company. All the evidence points to Cole- 
ridge’s enthusiasm for the theatre and his experience in 
its practical problems. 

Coleridge’s adverse criticism of the stage is relevant 
to particular shortcomings of the Georgian theatre rather 
than to the theatre in general. The justice of his com- 
plaints about the awkward size of the theatres, the noisy 
and inattentive audiences, and the injurious system of 
concentrating on star actors, is borne out by his con- 
temporaries and by modern stage historians. His objec- 
tions to the representation of Shakespeare’s plays, how- 
ever, are more specific, and stem from his conviction 
that a dichotomy existed between the Elizabethan and 
Georgian modes of staging. Coleridge felt that the reli- 
ance on scenic effects characteristic of his time was in- 
appropriate to plays intended for a bare stage. This sub- 
stitution of what he called “copy” for what he called 
“imitation” seemed to him to result in (1) an inferior 
kind of dramatic illusion, and (2) an interruption of dra- 
matic faith which arose from the impropriety of producing 
Elizabethan plays as if they were Georgian scenarios, 
Read in the context of nineteenth-century theatrical prac- 
tice, Coleridge’s argument is similar to that of such 
leaders of the modern Elizabethan revival as William Poel 
and Harley Granville-Barker. 

Coleridge’s technical dramatic criticism is concen- 
trated on various aspects of Shakespeare’s use of openings 
to prepare the audience. He considers Shakespeare’s 
method of establishing dramatic illusion; his way of pre- 








paring the audience in order to avoid interruptions of 
dramatic faith which might arise from the representation 
of shocking incidents or improbabilities; his technique of 
introducing characters; and his method of providing the 
audience with the information necessary to an under- 
standing of the plot. In addition to openings, Coleridge 
discusses the nature of different dramatic genres, the 
theatrical effect of Shakespeare’s diction--particularly 
his puns--, his general methods of revealing character, 
and certain specific failings of contemporary productions 
of the plays. 

Coleridge’s extended attention to the theatrical aspects 
of the plays is exceptional in an age more interested in 
the analysis of character. It is probable that it was his 
knowledge of the stage and his experience as a playwright 
which led him to comment on Shakespeare’s successful 
solutions to theatrical problems even if he could not im- 
itate them. It is possible that his eminence among the 
Romantic critics of Shakespeare is due in part to his 
interest inthe drama. His reputation for closet-criticism 
is undeserved and misleading. 
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In the early days of the American nation, Thomas 
Jefferson expressed the hope that Americans would have 
what he called natural aristocrats--persons of talent and 
virtue--as leaders. During Jefferson’s time and in the 
years that followed, Americans have chosen lawyers most 
frequently as their leaders. This thesis contains an ex- 
ploration of the image of the lawyer in the works of major 
American novelists in order to discover something about 
the quality of leadership which lawyers seem to their 
countrymen to have provided. I have examined the fic- 
tional lawyers by the standard of the Jeffersonian hope. 

I have explored the relevant works of America’s 
major novelists who wrote about lawyers--James Feni- 
more Cooper, Mark Twain, William Dean Howells, The- 
odore Dreiser, William Faulkner and James Gould Coz- 
zens. I also have included one chapter devoted to a group 
of minor writers, This is a control chapter which is in- 
tended to demonstrate that works which fail as literature 
usually fail as illuminations of culture. I argue that in 
major works of art reside significant data about the image 
and quality of leadership which lawyers provide. 

The first major report is that of James Fenimore 
Cooper whose novels were published in the first half of 
the nineteenth century. Cooper’s confidence in the Jef- 
fersonian dream of leadership, which is evident in his 
early novels, changes to disillusion in the late novels. 
Cooper reports changes in America, changes in power 
which elevated those without talent and virtue. 

Mark Twain and William Dean Howells wrote about 
lawyers in novels published in the second half of the nine- 
teenth century and the early twentieth century. Both 
evidence an early disdain for lawyers as proper leaders, 
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and both affirm Jeffersonian qualities in lawyers in late 
novels. Whereas Cooper had found talent and virtue 
almost exclusively in the landed aristocrats and their 
allies of the bar, Mark Twain and Howells found them in 
middle-class professionals. 

In the minor realistic writers of the two decades after 
1890, several stereotyped images of lawyers abound. 
Sometimes they are heroes, sometimes villains. The 
minor novelists elucidate the problem in a less vital way 
than does Herman Melville whose Billy Budd was com- 
posed in the early 1890’s. In Melville’s fable of law, 
which pictures a iegal dilemma, the balance between per- 
sonal freedom and law, he asserts the primacy of law. 

In the twentieth century, in the novels of Theodore 
Dreiser, a world is pictured in which strength, not talent 
and virtue, is the requisite of success. Dreiser’s image 
contains none of Cooper’s faith in the Jeffersonian ideal, 
nor his subsequent disillusion. Nor does Dreiser evidence 
the gradually emerging faith in middle-class professionals 
of Mark Twain and Howells. Dreiser reports on a world 
of power in which strong lawyers aid other strong men. 

William Faulkner in novels published in the twentieth 
century, pictures Southern lawyers who often display sev- 
eral attributes of the Jeffersonian dream. After his early 
bitter novels, Faulkner conveys an image of Southern 
aristocratic lawyers who display many qualities of the 
Jeffersonian ideal. Faulkner shows the ideal, but ina 
restricted area. 

Another twentieth century writer, James Gould Coz- 
zens, pictures lawyers with some Jeffersonian qualities, 
but he suggests that the best leaders among lawyers have 
the virtue of pragmatism. Lawyers who accept the limits 
of virtue are Cozzens’ heroes, 

Jefferson’s dream of leaders of talent and virtue is 
rarely portrayed as an accomplished fact in major Amer- 
ican novels. But the vitality of the hope is suggested by 
its prevalence, despite modification and compromise, in 
so many of the works of major American novelists. 
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LITERARY CONVENTION AND THE REALISTIC 
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Contexts of “[literary] convention” from two hundred 
years’ literature were noticed by Harry Levin in 1951. 
They showed references first to “rule,” then to “illusion,” 
and recently to “expectation.” Robert M. Browne’s dis- 
sertation (The Catholic University of America, 1955) dis- 
tinguished contemporary American critics’ (1) expressive, 
(2) communicative, (3) productive, (4) representative, 
and (5) cognitive views of convention. Recent English 
critics held similar views and were classifiable (1) -- Bell; 
(2) -- Granville-Barker, Richards, Muir, Leavis, Davie, 
Cary; (3) -- Hulme, Eliot; (4) -- Empson, Knights. Exam- 
ination of scholars’, as well as critics’, views identified 
“the conventional” with stylization, “tradition” with imi- 
table styles, and “convention” with the categorical expec- 
tation of an audience for a specific literary contrivance. 


A writer’s successful change of a literary convention 
seemed explainable only by its dependence upon a moral 
convention, which the audience had changed first. 

The conventional aspect of novels ruled out their being 
held documentary. Some twentieth-century changes in the 
realistic tradition of the novel seemed to represent lit- 
erary parallels of a moral convention of social humility -- 
of an agreement to suspend explicit moral judgments in 
order to entertain complex perceptions of character. 

Arnold Bennett knew and admired Herbert Spencer’s 
works. Bennett recommended them to his audience in 
his ‘pocket philosophies.’ In his realistic novels, he used 
Spencer’s principles for various purposes. In nearly 
every realistic novel, implicit Spencerian notions of so- 
ciology framed and commented upon actions and charac- 
ters. In the major novels, Spencer’s principles of force, 
motion, causation, evolution, and dissolution were the 
grounds for recurrent conditions of the novels’ actions. 
Several Spencerian analogies informed symbolisms of 
The Old Wives’ Tale, Riceyman Steps, and Lord Raingo. 








In constructing the psychologies of Edwin and Raingo in 
Clayhanger and Lord Raingo, Bennett followed Spencer’s 
explanations of instinct and of the equivalence of forces. 
Also, recognition of Bennett’s dependence upon Spencer’s 
philosophy could clarify some critics’ objections to his 
diction, his characterizations of women, and his tone. 
Bennett frequently and seriously used words that were 
commonplace in Spencer’s writings, and he depended upon 
Spencer’s psychology of women for his realistic heroines. 
With the exception of The Price of Love (1914), which was 
imitative of Dostoyevsky, and especially after Whom God 
Hath Joined (1906), Bennett relied upon Spencer’s notions 
to give his novels sociological scope and impartial tone. 
Bennett was morally committed to tolerance of everyone 
for the sake of what was to be: universal progress. 

Part of the novel-reading audience of 1900-1914 (that 
of Wells and of Galsworthy, as wel! as Bennett) credited 
only the scientific spirit, anticipated social democracy, 
and expected facts not romance. At least until 1914, this 
audience, who had grown up reading Spencer, matched 
Bennett’s measures for tolerance by an increasing taste 
for things sociological. This audience’s knowledge of 
Spencer’s views was assumed by such writers as Wells 
and R. A. Scott-James, and apparently by Aldous Huxley 
in his story “Uncle Spencer.” Bennett’s successful reli- 
ance upon Spencer’s notions for effects of form, scope, 
and tone was, then, not only a productive, but also a com- 
municative, literary convention. Bennett’s meaning in 
his realistic novels and his audience’s taste were evi- 
dence, moreover, of a modern tendency of novelist and 
audience to follow a moral convention of social humility. 
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SURREALISM IN THE FRENCH THEATRE 
BETWEEN TWO WARS 
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Jane Wofford Malin, Ph.D. 
The University of Texas, 1961 


Supervisor: Dr. Carl A. Swanson 


The first chapter of this dissertation attempts to sit- 
uate the poetic movement of Surrealism in its relationship 
to the New Spirit in poetry which begins with Romanticism 
and attains predominance in the twentieth century. This 
New Spirit is traced briefly in its application to the legit- 
imate theatre. The development of the motion picture 
medium is also discussed because of its particular suit- 
ability to the expression of the New Spirit and because of 
its influence on the legitimate theatre. The theoretical 
and theatrical works of two acknowledged precursors of 
Surrealism, Alfred Jarry and Guillaume Apollinaire, are 
then discussed. The majority of the concepts and tech- 
niques typical of the Surrealist movement are already 
discernible in their works. 

The subsequent chapters evaluate the theatrical works 
(theory, plays and motion pictures) of selected authors 
in reference to the Surrealistic concepts and techniques 
which they display. The criteria of judgment are pre- 
cisely defined in an appended glossary of terms. The 
writers studied are: Antonin Artaud, Roger Vitrac, 
Georges Neveux, Jean Cocteau, and Armand Salacrou. Of 
these authors, Artaud, Vitrac, and Neveux have been con- 
nected with the Surrealist group early in their careers 
and have attempted to adhere to its principles in their 
early creative works. Cocteau denies having been a mem- 
ber of the group, yet holds many ideals in common with 
it, Salacrou, although not a member of the group, shows 
marked influence of it in his earliest plays. 

Surrealism as a body of literary doctrine synthesizes 
the avant garde artistic ideas of its time and is an expan- 
sion of the ideas of the New Spirit. Creators in the var- 
ious media may, therefore, demonstrate their concurrence 
with Surrealistic principles without necessarily adhering 
formally to the group. Artistically speaking, a program 
such asthat of Surrealism isbest carried out in the media of 
poetry and the plastic arts. Its insistence upon individual 
psychic reality does not lend itself to literary media such 
as the short story, the novel or the play, which presume 
or require the creation of fictional personages. Hence 
there are few, if any, plays which can unequivocally be 
qualified as Surrealistic. None of the playwrights studied 
has produced a strictly Surrealistic work for the theatre. 
Only one minor drama from among those studied, Vitrac’s 
Les Mystéres de l’amour, bears a marked and recogniz- 
able resemblance to truly Surrealistic poetry. None of 
these playwrights has illustrated completely and consist- 
ently the concepts and techniques of Surrealism as out- 
lined by André Breton. Yet in a medium by its very nature 
shy of innovation and basically hostile to Surrealistic prin- 
ciples, these playwrights have utilized, more or less fre- 
quently, various of these concepts and techniques. 

There is one primary point of divergence from Sur- 
realistic principle which is illustrated by all of the play- 
wrights in question. As their dramatic style develops 
they become increasingly concerned with the art of dra- 
matic writing and the literary quality of their creations. 











They become less and less poetic, Surrealistic explorers 
of the irrational; and the best of them, yielding only 
echoes of their early experiments, become, in their ma- 
turity, excellent playwrights. 
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The concept of time, as this impinges upon the intel- 
lect and imagination of Lancelot Andrewes and other re- 
ligious writers of the late sixteenth and early seventeenth 
centuries, is the subject of this study. Much of the thesis 
is concerned with the definition and function of temporal- 
eternal themes in several forms of Renaissance prose. 

I have drawn upon material from emblem-books, Ren- 
aissance linguistic, chronographical, and philosophical 
treatises, biblical exegeses, sermons, and devotions in 
an attempt to suggest both the popular and the intellectual 
point of view of the period. I have also used the writings 
of the Church Fathers and medieval theologians and Greek 
and Roman ethical and philosophical works as they illu- 
minate the seventeenth-century understanding of time. 
From this point of view I have tried to place Lancelot 
Andrewes, to define his sense of time and his originality 
and power as thinker and writer apart from his contem- 
poraries. 

The first chapter considers definitions. The formal 
and philosophical approach of Hooker and Hakewill, the 
visual and commonplaces of the emblem-books, and the 
thematic cluster of time, death, and eternity which con- 
stitutes the religious writer’s fundamental apprehension 
of time are in turn examined. Formally, the definition of 
time depends upon an understanding of duration or con- 
tinuity and the moment, whether of initial creation, in- 
dividual action, or psychological perception, two concepts 
which Andrewes calls time and season. 

The second chapter examines Andrewes’ lectures upon 
Genesis, the Apospasmatia Sacra, in relationship to the 
mass of Renaissance exegetical writings. His philosoph- 
ical allegiances are suggested; in contrast to the scientific 
and literal tendencies of many of the commentators, An- 
drewes’ response to “In the beginning . . .” is Platonic, 
as this is modified by the Hebraic-Christian tradition. 

The third chapter analyzes the Preces Privatae. An- 
drewes’ sense of order is suggested through the cosmic 
cycle embodied in these daily prayers. Based upon the 
hexameral tradition, they commemorate the entire history 
of the universe and hymn God’s creative and sustaining 
powers. Contrasts with other prayer cycles are made, 
especially with John Donne’s Devotions upon Emergent 











Occasions, where the order is psychological, rather than 


formal, 
The last two chapters consider the microcosmic theme, 
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time and the individual, and the macrocosmic, time and 
history, in the sermons. Andrewes’ concern with the 
proper use of time, with action in the “now” of time, the 
substance of his Ash-Wednesday and Lenten sermons, 
relates him to his age. But this concern is modified by 
his sense of continuity, his refusal to exploit the emotions, 
and his individualized definitions of the Occasio theme in 
which image and syntax are crucial. Andrewes’ under- 
standing of time and history is the most pervasive theme 
in his work. His own reading is considered, based upon 
that part of his library bequeathed to Pembroke College, 
and his Christmas sermons are exhaustively analyzed to 
demonstrate the positive historical pattern which he finds 
in the universe. His sense of time as a process of fulfil- 
ment distinguishes him from his contemporaries and that 
sense of melancholy and pessimism which is character- 
istic of writers like Owen Felltham and Godfrey Goodman, 

In his apprehension of temporal order and his sensi- 
tivity to the course of time in the universe Andrewes is 
most himself; where other preachers internalize the re- 
lationship between time and eternity, or concentrate upon 
ethical problems, Andrewes turns to the course of history 
to discover the action of the eternal in time. 
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A study of intention and actuality in representative 
novels of William Dean Howells from A Foregone Con- 
clusion in 1875 through The Vacation of the Kelwyns in 
1920 reveals a pattern of conflict and reconciliation as 
characteristic of the experience embodied in the novels. 
Intentions in characters must come to terms with complex 
actualities and, in doing so, conflicts arise in which in- 
tentions are tested for their effective meaning in the con- 
sequence of experience. Intentions in characters, then, 
may be regarded as first principles, as things coming 
prior to the test of action in which their meaning in the 
lives of the characters is discovered in the interaction 
with actuality. 

This general pattern of experience in the novels in- 
dicates Howells’ method as a literary realist. That method 
called for detachment on the part of the author, He was 
not to impose reality on his characters; they were to be 
free to create it in the working out of their destinies in 
experience. In creating a character, it is as if the nov- . 
elist had asked himself: What does it mean to be a Don 
Ippolito, a Silas Lapham, a Jeff Durgin? For the novelist, 
as a realist, the answers came from his characters as 
they acted their dramas out of the necessity of their beings. 
The true and the real emerged in their experience and 
showed themselves as various and complex in the activity 
of living. 

Where characters reconcile their conflicts between 
intention and actuality, they attain to something like that 
detached point of view towards themselves which their 











creator takes towards them. In effect it amounts to a 
relaxing of a too intense self-centeredness and the real- 
ization of a more generous sense of the largeness of life. 
Perspective is broadened and becomes more inclusive; 
there is growth in sensibility; and individual characters 
are better able to get into touch with wider areas of expe- 
rience, 

It is this sense of life as expansive, various, and com- 
plexly interrelated that comprises Howells’ concept of 
existence as a “complicity” in which self and “other” are 
interactive in a common life. But Howells’ concept of 
existence as a complicity is essentially organic, and sig- 
nifies not only man’s life as social but as psychological 
and metaphysical as well. Indeed, almost any observation 
about method or meaning in Howells’ novels will probably 
be found to be related in some way to the author’s con- 
cept of complicity. 

Because Howells saw life as a complicity in his novels, 
concepts of truth and reality are problematic in them. 
Similarly, ideas about law and justice and about the nature 
of morality are also problematic; and, as the novels show, 
there are no absolute answers to the many difficult ques- 
tions. It should not be supposed, however, that because 
the novels do not give absolute answers they do not give 
any answers. Still, it is perhaps better to say that the 
novels provide an attitude or a point of view toward the 
problems of existence rather than that they give answers 
to them. And that attitude, inherent in the author’s lit- 
erary method, is essentially pragmatic. 

Howells’ fiction expresses the pragmatic philosophy 
which was later formulated by William James. To see the 
pragmatic element in Howells’ art is valuable in at least 
two ways. First, it enhances our sense of the novelist’s 
relationship to the spirit of the intellectual community of 
his time. Second, it enables us to appreciate more fully 
the nature of Howells’ realism. That realism, too often 
thought of as a narrow preoccupation with “facts,” is found 
out to be, in its tragi-comic vision of life, wonderfully 
rich in irony and ambiguity. Not seldom, in reading How- 
ells’ novels, one has the strange sensation that the bottom 
keeps dropping out of things. Solid facts keep dissolving 
into air. Reality turns mysterious; and the mysterious 
seems real. To say this is not to deny the reality of the 
experience in the novels; it affirms that reality in them 
is as rich and diverse as human experience. 
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The Renaissance inherited from the Middle Ages a 
conception of the universe as orderly, hierarchical, and 
moral. Recent investigations have shown how specific 
authors, including Shakespeare, utilized this orthodox 
world view either for occasional commentary or, more 
integrally, as the theme of a play or as the philosophy of 
a major character. But there has been comparatively 
little attention focussed on the negation of the values pos- 
ited by this orthodox world view in Shakespearean drama, 
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This present study of Shakespeare’s plays reveals that one 
group of characters, the villains, consistently operates 
from intellectual principles which negate the standard 
values of the Elizabethan world view. This means that 
Shakespeare’s villains practice primarily a villainy of 
ideas. I have chosen the term intellectual villain to de- 
scribe this group of characters as it indicates the ide- 
ological nature of their villainy as well as the fact that the 
demonstration of their villainy is more often mental than 
physical action. A second major point of this study is that 
Shakespeare’s dominant conception of villainy differs from 
that of both his classical predecessors and his contem- 
porary playwrights. 

This study is in three parts. The opening section is 
a critique of the major theories about Shakespeare’s vil- 
lains beginning with Coleridge and continuing to the pres- 
ent. These theories have viewed Shakespeare’s villains 
either as conventional stage types, such as the Machiavel 
or Vice, or else as Satanic representations of evil incar- 
nate. These theories have failed to account sufficiently 
for the intellectual nature of most of Shakespeare’s vil- 
lains or else have not recognized the essential kinship of 
Shakespeare’s villains and the uniqueness of his concep- 
tion of villainy. 

The middle section presents the evidence for the major 
point of the thesis. Moving chronologically through Shake- 
speare’s plays, I analyze the roles of the villains, concen- 
trating mainly on their motives, their ideas, and their 
methods of attaining their goals. Though Claudius among 
the major villains and a few lesser characters do not en- 
tirely qualify as intellectual villains, most of Shake- 
speare’s villains follow a pattern of holding to a world 
view which is egocentric, cynical, realistic, naturalistic, 
materialistic, atheistic, and, in general, “modern” rather 
than “medieval,” as well as using stratagems, verbal am- 
biguities, and deceit against the interests or person of a 
victim whose nature the villain thoroughly understands. 

The final section contains a brief survey of villains in 
Greek and Senecan tragedy as well as a longer charac- 
terization of the villains depicted by Shakespeare’s con- 
temporaries. This section is intended to provide evidence 
for the second point of the thesis, the uniqueness of intel- 
lectual villainy. This uniqueness is borne out by the fact 
that these villains are passionate rather than intellectual, 
being motivated chiefly by ambition, revenge, or monetary 
reward, but with no explicitly-stated world view which 
denies orthodox values. In addition, the first and third 
sections provide external referents for judging the validity 
of the conception of the intellectual villain, such a frame- 
work being necessitated by the absence of any explicit 
theories of villainy in Renaissance critical theory. 
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Since the nineteenth century when the Bronté Society 
first began to regard the sisters as “Romantic rebels,” 
critics and Bronté scholars have frequently referred to 
the Romantic inclinations in the seven mature novels of 
Charlotte, Emily, and Anne. Often, however, these critics 
have merely mentioned such inclinations without going 
further into detail. On the other hand, because the Brontés 
wrote in the Victorian period, other critics have empha- 
sized Victorian characteristics in their works. 

The intention of this study has been to examine in de- 
tail the characterizations in the Bront#s’ novels in order 
to discover the degree to which the Brontés actually em- 
ployed views of personality most significantly held in the 
English Romantic period. The discussion principally in- 
volves the Brontés’ attitudes toward childhood and the 
reflection of personality in nature. Thorough pursuit of 
the analyses, however, has necessitated including several 
other elements of the Romantic views of personality such 
as organicism, the expression of emotions and passions, 
Byronism, and religious thought and feeling. 

Results of this study show that the sisters all followed 
most of the Romantic views closely in their characteri- 
zations, particularly in their attitudes toward childhood. 
Like the Romantics, the Brontés portray the child as child- 
like, not as a small adult. Charlotte and Emily trace the 
development of several characters from childhood to 
maturity, showing that the child grows organically into 
manhood and that he should be allowed to carry with him 
the Original Innocence and closeness to nature inherent 
in childhood. Anne deals more with development from 
illusion to reality. The child’s vulnerability is also em- 
phasized as the Brontés’ children undergo attempts by 
the forces of social Experience to de-nature and corrupt 
the Innocent child, depriving him of his spontaneous joy 
and nearness to God. 

All three sisters use Romantic views of personality 
as reflected in nature in their characterizations of adults, 
though exceptions occur which reveal the authors’ dif- 
ferences in temperament and artistic aims. Like the 
major Romantic poets, the Brontés have their good and 
deep-thinking characters refer to the unity of nature and 
the power underlying the universe, whereas their bad and 
shallow characters are usually indifferent to nature. 
Principal differences between the Brontés and the Ro- 
mantics are that the Brontés and their characters usually 
accept the power behind the universe as the Christian God, 
while the Romantics and their characters actively spec- 
ulate on the nature of the universal spiritual force. The 
sisters agree with the Romantics on the importance of 
the unity of man and nature. For ennoblement or emphasis 
of the strength of their passions, characters, especially 
Charlotte’s and Emily’s, effect close association, some- 
times even mergence, with manifestations of external 
nature, though they rarely seek mergence as consciously 
as Byron and Shelley. Mergence and other relationships 
with nature reveal Byronic or Titanic traits in such 
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characters as Rochester, Heathcliff, and Markham, and 
Faustian traits in St. John Rivers. Characters also ex- 
press sympathy with nature in its good, benevolent, and 
regenerative aspects. Finally, the Brontés make limited 
use of Wordsworth’s noble peasant, revealing him in their 
rugged Yorkshire peasants with the idea that one’s en- 
vironment reflects and determines one’s personality; and 
their characters in higher social classes support the idea 
that the natural country life is more beneficial than the 
artificial city life. Differences between the Brontés and 
the Romantics, however, are minor, and there is more 
than enough evidence to show that the sisters all held Ro- 
mantic views of personality and used these views for char- 
acterization. Microfilm $5.85; Xerox $20.75. 460 pages. 
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In the novels of Theodor Fontane, there are numerous 
allusions to works of German Literature. It is intended 
in this investigation to determine the function and purpose 
of these allusions in Fontane’s narrative art. Although 
there are also a number of Biblical allusions and scattered 
allusions to foreign literatures, these are not distinctive 


of Fontane and are not considered in this study. This 
study considers as a literary allusion any reference-- 
direct or indirect, to German authors or their works--in 
the novels of Theodor Fontane. 

It is apparent from the many literary allusions in Fon- 
tane’s novels, in the letters to members of his family and 
friends, in the Causerien tiber Theater, and in the auto- 
biographical works, Meine Kinderjahre and Von Zwanzig 
bis Dreissig, that Fontane’s knowledge of German Litera- 
ture was quite extensive. In the novels alone, there are 
in excess of two hundred such allusions. These allusions 
occur in the form of literary discussions, direct quota- 
tions, intentional variations on quotations, unconscious 
misquotations, veiled references readily understood only 
by the scholar of German Literature, songs, the lyrics 
of which were taken from well-known poems, conscious 
travesties upon such lyrics, and folk songs. Literary al- 
lusions were common in the society to which Fontane be- 
longed. Their frequent occurrence in his novels, however, 
is more than just an unconscious carry-over from his 
personal life or a mere reflex of the time in which he 
lived. Literary allusions are a deliberate element of 
Fontane’s style. 

In this study, literary allusions are dealt with from two 
aspects: (1) literary allusions as characteristic of the 
society portrayed by Fontane, and (2) literary allusions 
as characteristic of Fontane as a novelist. The first chap- 
ter deals with literary allusions as a characteristic of 
Fontane’s Gesellschaftsromane; a means by which the 
author depicts his society and its cultural values, as well 
as its hypersensitivity and superficiality. The second 
chapter treats literary allusions as an ironic narrative 














device by means of which the author detaches himself 
from his work. Literary allusions serve to underscore 
the plot by suggesting an analogy to a situation in a well- 
known work of literature. Similarly, persons are char- 
acterized by parallels to well-known figures in German 
Literature. Furthermore, individuals are characterized 
by their manner of alluding to literary works, whether 
accurately, inaccurately, paradoxically, ironically, or 
platitudinously. 

The conclusion establishes a correlation between social 
portrayal and the incidence of literary allusions, as this 
narrative device is used much more frequently in the 
Gesellschaftsromane. In Frau Jenny Treibel, which is 











predominantly social portrayal and criticism, there are 
considerably more literary allusions than in any other 
of Fontane’s novels. Literary allusions, although more 
common and more appropriate to the Gesellschaftsromane, 
are not restricted to this genre, and in those novels in 
which the author does not primarily portray his society, 
allusions serve mainly to underscore the plot or create 
a particular atmosphere. Thus, one must conclude that 
literary allusions are characteristic of Theodor Fontane, 
rather than inherent in a certain genre. 

Fontane addresses himself to a limited reading public. 
He establishes, in a further mode of the ironic, an intel- 
lectually intimate bond between himself and his reader by 
means of a “code” language intelligible to the select 
readers for whom he is narrating. In so doing, Fontane 
treats his reader as a fellow “initiate” who is familiar 
with the full connotation of the literary allusions employed 
by the author. 
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Se estudian en esta tesis varios aspectos del villancico, 
al que se considera la forma caracteristica de la lirica 
popular tradicional en los siglos XV y XVI. El estudio 
va dividido en cinco capitulos. El primero se destina al 
encuadramiento del villancico dentro de la tradici6n lirica 
peninsular, sefialandose sus conexiones tematicas y 
estilisticas con las cantigas de amigo galaico-portuguesas 
y con las jarchas mozarabes, y su derivaci6n posterior 
hacia la seguidilla y la copla; se alude también a la in- 
fluencia del villancico en los rumbos de la lirica culta 
del siglo de Oro. En el segundo capitulo se estudia la 
relaci6n del villancico con la glosa; se mencionan los 
distintos nombres que aquél recibe en las fuentes de los 
siglos XV a XVII; y se indica cuando es considerado como 
una parte de un conjunto mas amplio (formado por el: 
villancico y la glosa), y cuando el nombre se reserva para 
la estrofa inicial (o villancico propiamente dicho) con 
independencia de las estrofas continuadoras (glosas). El 
sentido que el villancico recibe en la tesis no es el de 
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parte de un todo, sino el de un todo auténomo liricamente 
suficiente. El villancico es visto en este sentido como 
una cancioncilla desligada o normalmente desligable de 
sus posibles continuaciones. La glosa es una forma de 
desenvolvimiento de ese todo independiente, nacida no se 
sabe cuando, sin que pueda determinarse tampoco cOmo 
surge originalmente, si como una derivacion del villancico 
(para aprovechamiento de su riqueza lirica) o si se trata 
m4s bien de un fenOmeno de cruce entre el villancico y la 
glosa, que seria en este caso otra forma lirica de naci- 
miento independiente. De estas formas de desenvolvimiento 
las que alcanzaron mayor arraigo popular fueron el zéjel, 
el paralelismo y una formula mixta de paralelismo y zéjel. 
Desde el punto de vista de la forma, se considera al villan- 
cico como métricamente amorfo, es decir como carente 
de una forma estrofica propiamente dicha. El capitulo III 
analiza algunos caracteres del villancico: brevedad formal 
y esencial; sobriedad; simplicidad sintactica; escaso uso 
del adjetivo; estilo cortado, interrumpido por preguntas y 
exclamaciones; ausencia de elementos raciocinantes y 
retéricos; dinamismo expresivo; sentido dramatico (con 
el cual se relaciona la inclinacién a la confidencia). Se 
alude también a la manera “popular” de entrar la natura- 
leza en esta poesia. En el capitulo IV se aborda el pro- 
blema de lo popular y lo tradicional en el villancico. Se 
defiende que el villancico es poesia popular y tradicional, 
y que ambos términos le convien en por igual. Partiendo 
de la teoria tradicionalista, trata el autor de mostrar las 
diferencias que separan a la cancion lirica del romance 
en cuanto a la relaci6on de lo popular y lo tradicional, y se 
da una interpretacion del sentido y alcance de ambos tér- 
minos en la cancion lirica. Por altimo, en el capitulo V 
se estudia la huella de la tradicién en los temas de la li- 
rica popular. Al final de la tesis se incluye una antologia 
de 653 villancicos populares tradicionales tomados de 
distintas fuentes. 
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This study was motivated in part by the trouble critics 
have had with Hawthorne’s “heart.” An ambiguous term, 
it has obscured the fundamental conflict in Hawthorne 
which I see as empiricism against an idealism of the im- 
agination. Another puzzle in Hawthorne’s work has been 
his dark, dangerous women who are of the “heart,” yet 
“bad.” These two problems led to the area under inves- 
tigation here: the role of energy in the moral life. 

Using the “daemonic” as a rubric for uncontrolled pas- 
sion, I discovered that those characters who cannot manage 
their emotion are, for Hawthorne, in the service of a false 
idealism and possess a deceptive selfhood. Daemonism 
was a negative approach to my central concern; this is 
not what Hawthorne wants his moral emotion to be (cf. 
Hollingsworth). Turning to a positive attack, I first had 





to sort out the tangle of meanings to be found in Haw- 
thorne’s “heart” and found their sum total to cover most 
aspects of psychic structure and process (except intel- 
lection and imagination). But a crucially paired set of 
meanings turned up: heart-as-passion and heart-as- 
spirit. 

Using primarily these two meanings, I followed the 
function of “heart” in the development of individuality. 
Energy and moral goodness were found to be antagonistic; 
energy and emotion were essential in a process whereby 
experience was converted into “substance,” but energy 
in abundance appeared too strong a threat to the con- 
scious self and rationality. Another polarity was found 
in Hawthorne’s understanding of identity, one sense dy- 
namic and empirically derived (the ego), the other static 
and “given” (the soul). When I studied the meanings of 
sympathy, the one with positive moral value was based on 
imagination, emotion, and experience. On the one hand, 
experience was necessary to the sympathetic process; 
on the other hand, it had led to an “excessive” individ- 
uality. Moreover, even if “substantial” individuality had 
been achieved, Hawthorne’s sympathy required a dif- 
fusion of emotional power: it had to be de-sexualized 
and de-personalized. 

Energy, sense-experience, and substance led to ques- 
tions of knowledge and reality. The empirical Hawthorne 
understood reality as actuality; the idealistic Hawthorne, 
of course, understood it as ideality. This is not an un- 
usual split in our mainly dualistic orientation. But two 
complications arose: first, empirical reality, supposed 
to “instruct” us for the next life, is never shown doing 
so in Hawthorne (except at the sacrifice of personal ful- 
fillment, e.g., Hester, Miriam, Donatello); second, Haw- 
thorne’s ideality was of the imagination and not of the 
intellect. This meant that a chasm existed between an 
actuality that we know largely through the emotions and 
intellect, and an ideality reached through the imagination. 

Applying these findings (essentially the opposition of 
the dynamic ego to the static soul) to Hawthorne as “ro- 
mancer” and to his work, I found their origins in his 
inner contradictions. Basically, he felt in need of emo- 
tion, yet learned to do without it. He maximized an active 
imagination and years of introspection, and so constructed 
a realm of the ideal through static contemplation. This 
“rootedness” gave him the security to “travel,” i.e., to 
experience vicariously. But his literary success (how- 
ever slight), his marriage, and his public offices brought 
him into the world. The values of imagination weakened 
as Hawthorne grew older, while he granted more to the 
understanding (in conjunction with the emotions) and to 
the actual. Finally, losing faith in his romance and faced 
with the “reality” of the Civil War, he put away his 
“trash.” This was a denial of the imagination, and ended 
his inner division as well as his reason for being. 
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The purpose of this study is to act as an intermediary 
step in the preparation of a critical “variorum” edition of 
Our Mutual Friend. Since at the present time the cor- 
rected proof sheets are not available, it has been neces- 
sary to limit the textual variations presented to those in 
the two sources that appear in the title of the study. Al- 
though this is a regrettable limitation, it does not appear 
likely that anything of great substance will be discovered 
which is not at least inferentially present in this study 
when (and if) the proof sheets do become available. The 
copy text is the holograph MS. which is in the possession 
of the Morgan Library. The MS. has been accessible for 
the inspection of scholars since the Morgan acquired it in 
1944, There has, however, been until now no attempt to 
examine it exhaustively and to present its total contents 
in an orderly fashion. The procedure adopted was as 
follows: a copy of the first printed edition, photograph- 
ically reproduced, was mounted page by page on sheets 
which bore a printed number scale corresponding to the 
lines of the text. Beneath the text, so mounted, (and, 
where necessary, on extra pages) every departure of the 
MS. from the first edition was noted. When it seemed 
useful for clarification or interest, notes describing the 
appearance of the MS. have been added. It is hoped that 
this procedure will make the present study as informative 
as a first-hand reading of the MS. would be. For, the 
firm intention has been to err rather on the side of exces- 
sive notation in order that the future editor of Our Mutual 
Friend should lack no evidence that could prove useful to 
him in making his textual decisions. 

The variations are very substantial, especially in those 
first five numbers of the monthly parts which Dickens had 
prepared before serial publication began and which con- 
stituted the first of his four “Books,” The cup and the lip. 
A study of these variations reveals that Dickens hesitated 
over the direction his novel was to follow and that, con- 
sequent upon an important change in intention, the char- 
acter of Silas Wegg assumed a far more significant role 
that, it seems, Dickens originally projected for it. The 
conjecture, first voiced in an early review of the novel 
and repeated by George Gissing, G. K. Chesterton and 
Peter Quennell, that the corruption of Boffin was intended 
at one time to be genuine, is demonstrated to be without 
textual support of any kind. These conclusions are set 
forth in a fifty page introduction which precedes the body 
of the study. The introduction also gives a history of the 
composition of the novel which is supported by pertinent 
citations from Dickens’ correspondence (much of it still 
unpublished material), and supplies the necessary facts 
concerning publication history as well. The introduction 
contains, in addition, an account of Dickens’ working 
methods which supplements that given by Mr. John Butt 
and Mrs. Kathleen Tillotson by supplying information 
proper to Our Mutual Friend, and in its description of the 
working notes for the novel corrects and thus supplants 
the only other description of them yet attempted. 
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This study seeks to place Joseph Beaumont in his his- 
torical and literary milieu while at the same time it tries 
to offer a critical estimate of his poetry. There is given 
a facsimile reproduction of one canto from the first edi- 
tion of Psyche, a long epic poem of twenty cantos. This 
canto is the best and most climactic of the whole poem, 
and it forms a central point to which the critical com- 
mentary of the notes and introduction are focused, 

The first half of the introduction deals with Beaumont’s 
life and times and with his poetry--its traditions, influ- 
ences, themes, in the ‘Minor Poems’ as well as in Psyche. 
The second half of the introduction takes up more special 
points about Psyche itself--of style and of differences be- 
tween the first edition of 1648 and the second of 1702. 

The explanatory notes appended to the text provide in- 
formation needed for understanding “The Dereliction” 
canto and its relation to the whole poem, while the textual 
notes compare variations of the two editions. An appendix 
gives in full a Latin oration, with an English translation, 
one of the most important biographical documents of 
Beaumont; this is the first prose of his to be published 
since John Gee’s inclusion of some Biblical exegesis in 
his 1749 edition of Beaumont’s selected poetry. 

The biographical section draws upon many original 
and autograph sources, found in the Cambridge University 
and Peterhouse Libraries, not before consulted in any 
modern study. The resulting view shows a typical figure 
of the Laudian reform, deeply influenced by Continental, 
Catholic literature and doctrine. For Peterhouse stood 
as one of the most important centers of the Counter- 
Reformation in England: Beaumont, as a member of this 
college who warmly supported its leading interests, helped 
to bring the ‘baroque,’ i.e. Counter-Reformation, idea to 
England, ill-fated even as it was. 

Though Beaumont belongs to Spenserian epic tradition, 
he adds something unique to it. Like Crashaw, with whom 
he was associated at Peterhouse during the early 1640’s, 
he may be seen to reflect the spirit and themes of the 
Counter-Reformation, and particularly of the sixteenth 
century Spanish mystics. The plan of Psyche does, in 
fact, depend on St. Teresa’s Life for its depiction of the 
degrees of meditation, of the soul in its quest for divine 
union. The thematic and stylistic study of Psyche and the 
‘Minor Poems’ thus points up this specifically religious 
interest and shows in detail the baroque motifs at work. 
Although Beaumont’s poetic imagination was dull and his 
faith chiefly intellectual, he had, nevertheless, a recep- 
tive mind, even if not a creative one; he is indeed a re- 
liable guide to his time. 
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Manuscript fonds francais 24865 of the Bibliothéque 
Nationale in Paris contains the only known medieval ver- 
nacular verse account of the life and acts of Saint Hilde- 
vert. The present edition of this unpublished work en- 
deavors to round out our knowledge of Old French 
hagiography as a whole, and at the same time contribute 
to our understanding of the methods and techniques of 
medieval authorship. 

Throughout the text of the Hildevert portion of man- 
uscript 24865, the variations in spelling and other scribal 
inconsistencies have been preserved, except where it 
seemed absolutely necessary to alter the text in order to 
clarify the meaning. Where corrections have been made, 
the original manuscript reading is given in the notes im- 
mediately following the text. In the Glossary appear only 
those words which have not survived in Modern French, 
or words which, owing to some irregularity in form or 
spelling, might offer difficult reading. 

The poem itself is representative of the numerous 
Saints’ “Lives” produced throughout the medieval period. 
A Latin prose version, probably the same as the text in 
folios 119vo-12lvo of manuscript Latin 12605 of the Biblio- 
théque Nationale in Paris, served as a model for the 
French poem. The Latin text of manuscript 12605 is re- 
produced in the Appendix of this volume in order to dem- 
onstrate the similarity between the two versions. Both 
versions are separated into the conventional divisions of 
birth, childhood, manhood, death, and miracles accom- 
plished by the relics of the Saint. To these basic divi- 
sions, conventionally symbolic incidents have been at- 
tached, and each division is expanded with appropriate 
prayers or edifying examples of the Christian way of life. 
It is quite natural that Hildevert’s “Life” is more fiction 
than fact, since his cult did not begin to flourish until 
after the arrival of his relics in Gournay-en-Bray more 
than three centuries after his death in Meaux. In order 
to satisfy a religion-saturated populace that was primarily 
interested in the relation of miracles, the author devoted 
fifty-six percent of the text to the narration of the mi- 
raculous; and, since Hildevert was best known as a healer 
of nervous disorders and mental illness, more than twenty 
percent of the poem is devoted to his miraculous curing of 
an epileptic. 

The introductory chapter is an examination of the 
sources of the life and legend of Saint Hildevert. In the 
following chapters there is an examination of the fact and 
fiction concerning the life of the twentieth Bishop of Meaux, 
who died about 680. Although there is little dependable 
information about the historical Hildevert, an abundance 
of material exists concerning the legendary Hildevert and 
his cult during and after the Middle Ages. 

Following a brief description of the church of Saint 
Hildevert in Gournay, an analysis of the language of the 
poem is made. A phonological and morphological exam- 
ination of the language of the poem suggests the late four- 








teenth or early fifteenth century as the date of composi- 
tion, and a point in or near the Ile-de-France as the place 
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This dissertation shows how allusions function to 


. create and develop character, theme, and structure in 


Joyce’s Ulysses. In order to do this the “Proteus,” 
“Lotus-Eaters,” and “Circe” episodes and the Elijah 
theme are selected for detailed examination. In the study 
of each episode the allusions and references to literature, 
history, theology, philosophy, and works of art in any 
medium have been sought out and identified. These an- 
notated lists of allusions make up about one-fourth of the 
dissertation. The “Proteus” list has about 140 entries, 
the “Lotus-Eaters” list about 60, and the “Circe” list 
about 460. Each episode is dealt with in a separate chap- 
ter. The main themes of the episode are outlined; then I 
demonstrate the use of allusions in the development of 
character, in the creation, development, and interrela- 
tionship of themes, and in the formation of the book’s 
structure. 

In the introductory chapter the importance of allusion 
to Joyce’s technique in Ulysses (what Eliot has called the 
“mythical approach”) is stressed. Joyce’s allusions func- 
tion by introducing a juxtaposition between some partic- 
ular situation in Ulysses and some situation from liter- 
ature or history. This juxtaposition never involves a 
simple identity or an absolute contrast. This use of allu- 
sion can develop character, theme, or structure, and no 
allusion ever contributes to only one of these aspects of 
the book. 

In “Proteus” change is the main theme, and death, 
personal identity, and the father-son relationship are the 
most important subthemes. Stephen’s dilemma here 
arises from his desire to fix his relationship to the world 
and a conflicting desire to be completely independent of 
the world. 

In “Lotus-Eaters” escape is the main theme, with the 
East and religion forming the two most important sub- 
themes. In this episode Bloom reveals strongly escapist 
desires, but they are often qualified by his deep desire to 
assume a responsible place in society. The most impor- 
tant motifs in this chapter are flowers, odor, and water. 
It is largely through allusion that these themes and motifs 
are interrelated and Bloom’s character revealed. 

“Circe” is a long, complex episode which goes far to- 
ward recapitulating the whole of the novel. Before the 
use of allusions in this episode is considered, two special 
topics demand notice: Joyce’s use of Swift’s Polite Con- 
versation; and the over-all similarities between the 
“Circe” episode and Flaubert’s The Temptation of Saint 
Anthony, the “Walpurgisnacht” section of Goethe’s Faust, 
and Strindberg’s Dream Play. Two themes are of | 











The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 

















LANGUAGE AND LITERATURE 2009 





paramount importance in this episode: metamorphosis 
and conflict. Among the most important subthemes, all 
of which exemplify the major themes, are the conflicts 
within the minds of Stephen and Bloom, dramatized and 
given an objective reality by the dramatic technique of the 
episode; the conflict between man and woman; the con- 
flict between Ireland and England; and the armageddon- 
apocalypse theme. 

The allusions to Elijah in Ulysses function primarily 
through a juxtaposition of Elijah and Bloom and of Elijah 
and the fanatical American evangelist, J. A. Dowie. The 
first serves primarily to reveal Bloom’s character, the 
second to provide an ironic perspective on the society 
which is swayed by this modern Elijah. 

Microfilm $2.75; Xerox $9.25. 204 pages. 
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John William Warren, Ph.D. 
The University of Tennessee, 1961 





Major Professor: Kenneth Curry 


This dissertation deals with Walter Savage Landor’s 
treatment of his sources and with his views on English 
life and literature as revealed in the Imaginary Conver- 
sations which are classified as “English” in T. Earle 
Welby’s edition of Landor’s prose (1927-1936). In addi- 
tion to introductory and concluding chapters, this study 
consists of four main chapters in which the Conversations 
have been grouped according to Landor’s ideas and treat- 
nent of his sources. Chapter Two includes those dia- 
logues which, either wholly or in part, reveal the author’s 
ideas on political matters concerning kings, governmental 
and social reform, and English statesmen, Chapter Three 
analyzes Landor’s attitude toward religion and religious 
issues, Chapter Four presents his literary criticism as 
revealed in these “English” Conversations and thus treats 
his views on philology, literature, and on certain literary 
figures. Chapter Five deals with those dialogues which 
are primarily dramatic and which contain little or no ex- 
position as such on political, religious, or literary issues. 

In each chapter, attention is devoted to a discussion 
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of the background, sources, and contemporary and modern 
criticism of each dialogue. To Landor, his sources from 
the English past seemed to be an ideal vehicle for the 
expression of his political, religious, literary, and moral 
sentiments. In the personages and events of the English 
past, he found ideals and principles that would benefit the 
present. 

Those dialogues that treat political and religious issues 
reveal certain basic principles in Landor’s thought. His 
love of freedom and his broad humanitarian sympathy 
account for his hatred of tyranny either politically in his 
opposition to kingship and slavery or religiously in his 
intense dislike of popery. In his political views, Landor 
evidently was not so much opposed to the structure of the 
English government as to the selfish, corrupt office- 
holders, Likewise Landor did not speak disparagingly of 
the system of Christianity. Rather he detested the evils 
of hypocrisy and intolerance of the so-called Christian 
religion of both the past and the present. Landor was 
opposed to any religious group, whether Protestant or 
Catholic, that restricted freedom of any individual group. 
On this basis, he rejected the Catholic doctrine of church 
and state and the Calvinist tenet of predestination. 

The “English” Conversations show Landor in relation 
to both the eighteenth and the nineteenth centuries, On the 
basis of his political views, Landor may be classified as 
a romanticist. His interest in reform, his opposition to 
slavery, his belief in the freedom of the individual, and 
his use of the past all link Landor to the romantic tradi- 
tion. But on matters of literary criticism, his role as 
a practical, analytical critic relates him more closely to 
the critical standards of the eighteenth century than to 
those of his own age. Despite this preference, Landor’s 
contemporaries would heartily approve of his praise of 
Milton and Shakespeare in addition to his use of harmony 
as a critical principle, his occasional emphasis upon 
beauties, and his liberal views concerning the imitation 
of the ancients and the doctrine of the unities. 

To students of literature, Landor’s dialogues of ex- 
position will be worthwhile for their literary criticism 
and views on political and social history. On the other — 
hand, the essentially dramatic Conversations have a more 
universal appeal as literary art, because in them prin- 
ciples and ideas give way to artistic presentation of char- 
acter, In these dramatic scenes of historical and literary 
figures of the English past, Landor skillfully creates 
drama or revelation of character in the attitudes and per- 
sonal reflections of his speakers without burdening the 
dialogues with his own historical documentation and ex- 
position of ideas. 

Microfilm $3.75; Xerox $13.05. 289 pages. 




















THE TEACHER’S ROLE IN 
LIBRARY SERVICE; 
AN INVESTIGATION AND ITS DEVICES, 


(Order No. 61-4185) 


Saad Mohammed el-Hagrasy, Ph.D. 
Rutgers University, 1961 


Major Professor: Mary V. Gaver 


Based on verified assumptions from the research 
fields of teacher and pupil behavior, and library service, 
the hypothesis of the study is that there should be a meas- 
urable relationship between (1) teachers’ reading habits 
and library backgrounds (as predictors) and (2) pupils’ 
reading and library skills (as criteria). 

The research field consists of eighteen teachers and 
161 sixth grade children in two schools (four classes each), 
The following data were obtained during the investigation: 


School-centered data: (1) Data related to community 
variables (national/religious tradition, economic condi- 
tions, and cultural features); (2) data related to school 
variables (student body, staff, and facilities including 
library and librarian). Most of the school-centered data 
are subjective, but reliable, data. They are provided not 
for testing the hypothesis, but for identification and back- 
ground purposes. Though procedures are the same, each 
school is dealt with individually in testing the hypothesis. 





Class-centered data: (3) Data related to pupils’ back- 
ground (I.Q., father’s occupation and education); (4) data 
related to previous teachers (reading habits and library 
backgrounds). These two sets of data were collected in 
order to estimate the effect of contamination factors in- 
volved in them. (5) Data related to pupils’ reading and 
library skills; (6) data related to present classroom 
teacher’s reading habits and library backgrounds. Data 
(5) are criteria factors and data (6) prediction factors, 
the poles for testing the hypothesis along with contamina- 
tion factors, data (3) and (4) above. All significant dif- 
ferences between classes concerning school-centered 
data are at the 15 per cent level or beyond (i.e. more than 
one S.D.). 
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The devices: Data (3), (4), (5), and (6) above were col- 
lected and measured by seven devices, three for teachers’ 
data and four for pupils’ data. Establishment of teachers’ 
devices is based on findings in the literature; pupils’ de- 
vices were adapted from an earlier study with pertinent 
measurements. Before using the devices, the face va- 
lidity was established for each device in terms of scope, 
form, respondent (pupil or teacher), and purpose. During 
and after use, each set of data was analyzed statistically 
to estimate reliability and limitations. Another purpose 
for such analysis was to introduce certain suggestions 
for improving and making further use of the devices. 
Statistics used in this internal analysis are the mean, the 
standard deviation, the quartiles, and the rank correla- 
tion coefficient. 





Findings: (1) Two significantly low teachers are as- 
sociated with two significantly low classes without qual- 
ification; there was no contamination against the teachers. 
(2) Five teachers from the upper group (none significantly 
high) are associated with classes as follows: (a) one 
teacher with one significantly high class; (b) two teachers 
with two relatively high classes; and (c) two teachers 
with two relatively low classes; the contamination factors 
were against the five teachers, particularly the two 
teachers of the two low classes. (3) One teacher (not 
significantly low) is associated with a relatively high 
class; all contamination factors (two significant) are with 
the teacher. (4) By testing the hypothesis collectively 
(upper and lower groups in one set each), five upper 
teachers are associated with upper classes and three 
lower teachers with lower classes without qualification; 
contamination was against the upper group. 


Conclusion: The hypothesis that there is a measurable 
relationship between teacher’s reading habits and library 
backgrounds (as predictors) and pupils’ reading and li- 
brary skills (as criteria) is substantiated for this sample: 
(a) when a teacher’s reading habits and library back- 
grounds are significantly low then his class’s reading and 
library skills are also significantly low; and (b) when a 
class’s reading and library skills are significantly high, 
then the teacher’s reading habits and library backgrounds 
must have been at least relatively high. 

Microfilm $3.55; Xerox $12.40. 275 pages. 
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MEAN CONVERGENCE OF 
ORTHOGONAL SERIES 
AND CONJUGATE SERIES 


(Order No. 61-4738) 
Richard Allen Askey, Ph.D. 
Princeton University, 1961 
Let w(x) = (1-x’)”, y 2 -1/2, and p,,(x) be the se- 
quence of polynomials orthonomal! with respect to w(x)dx 


on [-1,1]. Denote by L} the space of measurable func- 
tions on [-1,1] such that ||f Ilp.a = | f | f(x) | P(1-x2)@P 
w(x) dx |*/ is finite. For fe L2 we write 

f*(n) = [) f(x) py(x) w(x) dx 


and N 
sn (f;x) = 27 f£*(n) py (x). 


n=0 


Pollard [Trans. Amer. Math. Soc., vol. 63(1948), pp. 355- 
367] has shown that 


(1) wim I| Sy(f;x) - f(x) [|p = 0 





for all fe LP if 4(y+1)/(27+3)<p<4(yv+1)/(2y+1). This 
result fails for some fe L5 if the above conditions on p 


do not hold. We show that for 1< p = 4(y+1)/(2y+3) this 
result fails because of the behavior of f at one and minus 


one. We have that (1) holds for all fe Ha ifl<ps 
4(v+1)/(2y+3) and a< 3/4-1/p+y(1/2-1/p). This result 
fails for some fe L? if these conditions do not hold. 


Define a conjugate function to f by 


f(x) = [w(x)]? ja “yy dy. 


Then if qn(x) denotes the usual second solution to the dif- 
ferential satisfied by p,,(x) we can prove the following 
theorem. If f ¢ .Z l1<p<o, as B, Bo, ax 3/4- 
1/pt+y(1/2-1/p), 1/4-1/p+y(1/2-1/p)< B<(yv+1)/p', 

p' = p/(p-1), and y/p'-1/p<o then 


| 
| 


= 0. 


N 
lim 27 £*(n) q,,(x) - f(x) 
N-© n=o 


'p,0 


The above results all hold for a class of polynomials 
which includes the Jacobi polynomials. In addition we 
prove an L’ analogue of the first theorem. 





Also we extend results of Wing [Amer. J. Math., vol. 
72(1950), pp. 792-808] on mean convergence of Fourier- 
Bessel series in the same fashion as above. 

Microfilm $2.75; Xerox $3.00. 58 pages. 





REDUCTION OF MATRICES 
TO CANONICAL FORM UNDER GENERALIZED 
LORENTZIAN TRANSFORMATIONS 


(Order No. 61-5887) 


Howard Edwin Bell, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor C. C. MacDuffee 


Let J be the matrix 
diag (1, 1,---, 1, -1,--+-, -1) 


with pl’s, q-1’s, and p+q=n. Areal n by n matrix 
A is called J-symmetric if JA is symmetric, or J-skew 
if JA is skew. A real n by n matrix P is J-Lorentzian 
if P'Jp=J. If q =Oorn, J-symmetric and J-skew 
matrices are respectively symmetric and skew, and J- 
Lorentzian matrices are orthogonal matrices. 

It is known that if A is J-symmetric or J-skew and 
P is J-Lorentzian, P™* AP is respectively J-symmetric 
or J-skew. It is shown in this thesis that if A is any 
J-symmetric or J-skew matrix, there exists a J-Lorentz- 
ian matrix P such that P™’ AP is, apart from a co- 
gredient permutation of rows and columns, a direct sum 
of certain canonical blocks; and the method for construct- 
ing such a matrix P is explicitly given. In the event that 
q = 0 or n, the canonical forms reduce to the usual ones 
for symmetric and skew matrices under orthogonal trans- 
formations. 

Although J-symmetric matrices do not have exclu- 
sively real characteristic roots and simple elementary 
divisors as do ordinary symmetric matrices, the familiar 
theorem on characteristic vectors of symmetric matrices 
is generalized to yield the theorem 


If A is J-symmetric with distinct characteristic 
roots y andp, and if x and y are vectors such that 
(A - yn* x=(A-/= nk y = 0 for some positive inte- 
ger k, then x! Jy =0. 


A corresponding theorem for J-skew matrices is also 
established. Microfilm $2.75; Xerox $4.00. 71 pages. 
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POINTWISE BOUNDS IN PARABOLIC 
AND ELLIPTIC PARTIAL 
DIFFERENTIAL EQUATIONS 


(Order No. 61-6244) 


Fred James Bellar, Jr., Ph.D. 

University of Maryland, 1961 
Supervisor: L. E. Payne 

A method is presented for obtaining explicit upper and 

lower pointwise bounds for the solutions of rather general 
interior boundary value problems. The differential equa- 
tions associated with these problems are of the elliptic 
type in certain sections of the thesis while both linear and 
non-linear parabolic problems are the subject of investiga- 
tion in other sections. The bounds are in terms of the inte- 
grals of the squares of known functions and hence, in the 
linear case, improvement is possible using the Rayleigh- 


Ritz technique. ‘ 
Microfilm $2.75; Xerox $7.20. 153 pages. 


TWO PROBLEMS IN THE THEORY 
OF STOCHASTIC BRANCHING PROCESSES 


(Order No. 61-4619) 


John William Bishir, Ph.D. 
North Carolina State College, 1961 


Supervisor: Walter Laws Smith 


Two problems which arise in the study of branching, or 
multiplicative, stochastic processes are considered. The 
first of these problems is concerned with upper bounds on 
the size of the population described by the process and in 
particular the probability that the population size never 
exceeds a given fixed value. To obtain this probability it 
is first shown that the branchirg process may be consid- 
ered a special case of an infinite absorbing Markov chain. 
By considering certain parts of the resulting transition 
matrix it is shown that the required probability may be de- 
termined for any initial population size. Some examples 
are given using the geometric distribution. Computations 
are quite laborious since for each fixed upper bound, k, it 
is necessary to invert a matrix of order k. 

Properties of the process under the conditional hypothe- 
sis that the number of particles never exceeds a given 
fixed value are then considered. It is shown that the theory 
of finite absorbing Markov chains applies here and results 
are obtained from this correspondence. Other results 
peculiar to the branching process are then derived. In 
particular, expressions are obtained for the meanand vari- 
ance of both the number of generations to extinction and the 
total number of particles in all generations. 

The second problem is concerned with the assumption 
of independence among particles which is fundamental in 
the formulation of the classical branching process. Ex- 
amples are given which show that this often fails to hold 
in practice. This problem is then considered for the sim- 
ple process in which with probability q a particle gives 
rise to no new particles while with probability p=1-q 
two new particles are generated. Under certain conditions 





of dependence it is shown that here the critical probability 
(i.e., the largest value of p for which extinction is certain 
to occur) is not less than two-thirds, as compared with the 
exact value one-half in the corresponding process having 
independent particles. A number of variations of the origi- 
nal problem are discussed, some of which have interesting 
interpretations of their own. Finally, the relation between 
this problem and another general class of stochastic proc- 
esses known as “percolation” processes is demonstrated. 
Microfilm $2.75; Xerox $4.40. 83 pages. 


THE TYPE OF CERTAIN FACTORS 
CONSTRUCTED AS INFINITE 
TENSOR PRODUCTS 


(Order No. 61-4750) 
Donald John Charles Bures, Ph.D. 
Princeton University, 1961 


In this thesis we consider certain factors which are 
infinite tensor products of factors of type I, on n*-dimen- 
sional Hilbert spaces. We determine the type of some of 


these factors. 
Suppose that J is an infinite indexing set, and that, for 


each aeé J, ng is an integer > 2. Let Hig) and Hq ,) 
be Ng-dimensional Hilbert spaces, and let Hg = H(q,o) @ 
H(q,1)- Let Qq be the factor a(H(g .))@ 1 on Hg. 
Suppose that, for each ae J, fg is in Hg and ||fg|| = 1. 
Then, let H be the incomplete tensor product of the H, 
specified by (fg); and let Q be the von Neumann algebra 
on H generated by the “extensions” Qa of the Q, to H. 
Now we can choose orthonormal bases (Q (a, 6))i 


1= 1,2, 


a. for the Hig) in such a way that 


fq = D a; 0(4,0) @ Q(&,1) 


a a Q@ 
where a," > a,° > ++-2 an, 20. 


We show that Q is a factor, and that: 
1. 2) (1-a,%< oc is sufficient for ( to be of 
aé J 
type I,arq g» and is necessary for ( to be of type I. 


| a 2, (1 - Ng”?  a,2) < ois sufficient for Q to 
ae i=1 


be of type II,, and, when the n, are bounded, is also nec- 
essary for ( to be of type II,.- If the Ny are unbounded 


we have been able to show only that the weaker condition 


nq 
> a." mu (n(a;%)? - 1)?< co is necessary. 
=1 


ae J i= 


3. Suppose that there exists an infinite subset K of J, 
such that, for some e > 0 and some integers pg, dq with 


a a a Qa 
1 < Pa, da <Ng, Ap, Aqg >€ and ap, /aq, =1+€ 


for all ae K. Then Q is of type TH(3§ | a ) Where a is 
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the larger of ao and the cardinality of the set of a in J 


for which some a;*=0. 
Microfilm $2.75; Xerox $5.60. 115 pages. 


ON SPACES APPROXIMATED BY 
OPEN SETS WITH COMPACT CLOSURES 


(Order No. 61-6335) 


Myrle Vivian Cross, Jr., Ph.D. 
University of Michigan, 1961 


The objective of this study is to investigate topological 
spaces, called tower spaces, which are the union of larger 
and larger open sets, well-ordered by the “contained in” 
relation, where the open sets have compact closures. It 
is well-known that every locally compact separable metric 
space is the union of a countable sequence of such sets. 

In general, the spaces studied are not required to be 
Hausdorff and the sequences are not required to be count- 
able but may be arbitrarily large. The methods used are 
those of point set topology as applied in the study of gen- 
eral spaces. 

Five characterizations of arbitrary tower spaces are 
obtained. One of these is of an inductive nature and another 
is based on a generalization of the concepts of Gg and Fg 
sets. In the remaining characterization, tower spaces are 
identified with various classes of open subsets of compact 
spaces. 

The separation properties of tower spaces are investi- 
gated and a large class of non-normal Hausdorff tower 
spaces is described. Examples are given of connected 
tower spaces which cannot be approximated by connected 
towers. 

By applying the literature of locally finite coverings to 
tower spaces, a characterization of metric tower spaces 
is obtained together with the conclusion that every locally 
finite covering of a T, tower space of order w, >w is 
finite. Two theorems concerned with the boundedness of 
mappings between tower spaces are proven. As corrol- 
laries, it is seen that every continuous real-valued map- 
ping of a tower space of order w, >w, is bounded and 
that no well ordering of the real numbers may be contin- 
uous. 

In conclusion, some standard questions on product 
spaces and dimension theory are answered for tower 
spaces. Microfilm $2.75; Xerox $3.00. 55 pages. 


CONCERNING THE UNIFORM 
POLYNOMIAL APPROXIMATION OF 
A BOUNDED FUNCTION 


(Order No. 61-4687) 


Saul Isaac Drobnies, Ph.D. 
The University of Texas, 1961 


Supervisor: Dr. H. S. Wall 


Suppose that for each bounded function ¢(t) on the in- 
terval [a,b], m(t) is the least upper bound of the oscilla- 





tions of $(t) over all intervals of length not greater than 
(t-a) and that c is (b-a). The polynomials {B;¢(t)}* = 


1 : 
a 2 (ta (b-t)' J (ar )}; are such that if s; is 





Jas §-e i-3 (E23) |, then (1) | B; d(t) - g(t) | < 


[1+ |oui7*)| ] + m(a+ci7’/*) in case a<t<s; or (a+b 


-;)<t<b and (2) |B, o(t) - o(t)| < [N+ |0( y¥98*))] 
. m(a+ci7?/ *) otherwise (2) becomes (2*) |B; $(t) - $(t) | 


< | o(i7*/?)| -m(a+ci~ ¥?) provided $ (a+ i6 ) is zero for 





each integer j such that | cj -i(t-a)|< /4(t-a)(b-t)iLog i. 


However, (2) is applicable throughout [a,b] and the least 
number N independent of [a,b], ¢, t and i such that (2) 
is valid is determined. It is noted that if ¢ is continuous 
then m(a*) is zero and also that the Euler transformation 
(E,t) and the Hausdorff transformation (H,g) of the se- 


quence {d; he are {Bid it}h and {J Bid yaa}, 


respectively. 
Microfilm $2.75; Xerox $3.00. 20 pages. 


SOLUTIONS OF ANALYTIC EQUATIONS 
AND SOLUTIONS OF FIRST ORDER, 
ANALYTIC DIFFERENTIAL EQUATIONS. 


(Order No. 61-4689) 


Homer Godsey Ellis, Ph.D. 
The University of Texas, 1961 


Supervisor: Professor H. S. Wall 


The question considered is one that is a generalization 
of this one. If a> 0 and, for p=0,1,..., g, is a func- 
tion whose range is the sect (0,a], does there exist a solu- 
tion f of the differential equation f* = Z.. g pf P ‘such 
that {(0+) = 0? After a brief introductory discussion of 
this question the results indicated in the following defini- 


tions and theorems are developed. 


Definition: If fh Bs is a complex number sequence 
p=0 

or a complex-valued function sequence whose terms all 
have the same range, then for n=1, 2,..., and p = 0,1, 
.++, the symbol h, p denotes the coefficient of zP in the 
_ as ; 

h 2?) into a power series 
poo P 


in z.-- End of definition. 


formal expansion of ( > 


For subsequent developments it is supposed that w 
is a complex number and, for p =1,2,..., K, is a com- 
plex number. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 84% inches; the number of pages in the manuscript. Please order copies by number. 





2014 MATHEMATICS 





Definition: [sp]Po is a complex number sequence and 
it has the property that s, = w and if p is a positive inte- 
ger, then sp = > Kg 8q,p-q°: -- End of definition. 

For further developments it is supposed that r > 0, 
T>0, T= |w| + ty |K,, |rPTP, and z is a complex 


number such that |z| <r. 


0o 


, p= 
Theorem: The series Mies sz? converges abso- 


lutely to a complex number t such that |t| < T and t = 


p=0 
w+ ices K,2PtP. -- End of theorem. 


The convention is adopted that every function is com- 
plex-valued and the hypothesis is made that a > 0, that 
gp, for p=0,1,..., is a function whose range is the sect 
(0,a], and that go is integrable from 0+ to a, i.e., that 


i. go has a limit as x approaches 0 through positive 
values. 

The function u is defined by u= [ 54 2 and it is sup- 
posed that, for p= 1,2,..., |gpu?| is integrable from 0+ 
to a, K,> 0, and is lgpuP| <K,|u|. Also, w is 
taken to be 1. 

Theorem: There is just one function sequence itp), 
such that 

(1) for p=0,1,..., Je, |<s, lu] and |e, ,| < 

S,,p |u| for n= 1,2,..., 

(2) co =u, and 


(3) for p= 1,2,..., Cg = a 
q=1 


ie Bq°q.p-q *~ 
End of theorem. 


, p= 
Theorem: The series )) pss cz? converges abso- 


P 
lutely and uniformly to a function f such that 
(1) £(0+) = 0, 


(2) se ee} ae |g pf? | is integrable from 0+ toa, 
an 


(3)f=-u+D f 


g_zPf£P.-- End of theorem. 
p=1 /o+  P 


Next it is supposed that there is a positive number R 
p=0o 
such that Itigng Sp |RP converges uniformly on every 
interval [d,a] for which O< d<a. 


Theorem: There is a number b such that 0< b < a 
and 


p=00 
(1) Sl &,zPf£P converges to a function h, the con- 


vergence being uniform on every interval [d,b] for 


which 0< d<b, 





(2) h is integrable from 0+ to b, 
(3)f= { h onthe sect (0,b], and 
o+ 


(4) if, for p=0,1,.. 


f has a derivative whose range includes the segment 


-» Sp is continuous on (0,b], then 


(0,b) and which agrees with h on that segment. -- 


End of theorem. 


Finally, it is remarked that if c is a complex number, 
then the problem of solving for f, the differential equation 


“Gey =o p Pp ; pr 
fi = wa €pzP(f, - ¢)P subject to the condition that 
f..(0+) = c is reduced to the problem already treated by 
identifying f with f, - c. 


Microfilm $2.75; Xerox $3.00. 40 pages. 


ELECTRON TUNNELING IN 
SEMI-CONDUCTOR JUNCTIONS 


(Order No. 61-4769) 


Donald R. Fredkin, Ph.D. 
Princeton University, 1961 


A formalism is developed for calculating the electric 
current in a semi-conductor junction of the Esaki type due 
to direct tunneling of electrons between the valence and 
conduction bands. This formalism expresses the current 
at any temperature and bias in terms of a tunneling ampli- 
tude, whose absolute square is essentially the probability 
that an electron incident on the junction from either side 
will be seen eventually on the other side. The methods of 
time-independent perturbation theory are used to calculate 
the tunneling amplitude for a model in which the junction 
electric field is piecewise constant and the effective mass 
approximation is applicable. The result of this calculation 
is used to compute explicitly the tunneling current as a 
function of bias and temperature. The formalism also 
yields a general variational principle for the tunneling 
amplitude. Microfilm $2.75; Xerox $3.00. 33 pages. 


SOME MARGINAL DISTRIBUTIONS 
ASSOCIATED WITH PERMUTATION CYCLES 


(Order No. 61-4692) 


Mark Othello Glasgow, Ph.D. 
The University of Texas, 1961 


Supervisor: Professor Robert E. Greenwood 


Two distributions associated with the distribution of 
permutation cycles are the principal subjects of this study. 
These are the distribution of the number of transpositions 
which is the number of objects minus the number of cycles, 
and the distribution of unit cycles. While these two dis- 
tributions have often been investigated previously and some 
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of the results obtained are not new, still the methods used 
are in many instances new or different and interesting in 
their own right. New results are obtained for the above 
two distributions. 

Generating functions, recurrence and summation rela- 
tions for the probability density functions and for the co- 
efficients in their representation as weighted sums of 
binomial coefficients are derived. The mean, variance 
and factorial moments of the distributions are evaluated. 


N N 
Asymptotic formulae for approximating > 1/j and = 1/j? 
ne 1 1 


are presented. 


When it becomes clear that the distribution of the num- 
ber of transpositions is given by the Stirling numbers of 
the first kind, these numbers are investigated briefly and 
a new expression for them is derived. A combinatorial 
proof is given that they may be represented as a weighted 
sum of binomial coefficients of N, with weight values 
which are integers all of which are of the same algebraic 
sign. Fairly simple summation expressions are derived 
for the weight values. 

Two apparently new nonparametric tests of randomness 
in sampling, based on these two distributions, are pre- 
sented. Microfilm $2.75; Xerox $4.20. 77 pages. 


THE EMBEDDING OF 
TWO-SPHERES IN THE FOUR-SPHERE 


(Order No. 61-4775) 


Herman R. Gluck, Ph.D. 
Princeton University, 1961 


We consider the question of reducing the homeomorph- 
ism problem for pairs of topological spaces to the homeo- 
morphism problem for single spaces. Of particular inter- 
est is the strength of the invariant X - A of the pair (X, A). 
In the first chapter, after some discussion of the problem 
in its general setting, we prove that the annulus theorem 
and the isotopy classification theorem for the homeomorph- 
isms of the n-sphere are consequences of a triangulation 
theorem for certain n-dimensional submanifolds of Eu- 
clidean n-space. 

In the second chapter we consider the embedding of 
n-spheres in the n+2 sphere, with most attention paid to 
the case n = 2. Instead of the complement S"*? - S", we 
use the exterior of S" in S™*? (i.e., the complement of an 
open regular neighborhood of S"). We prove that there 
are at most two non-equivalent locally flat embeddings of 
S*? in S* with homeomorphic exteriors. In certain classi- 
cal cases, we show that the exterior is a complete in- 
variant for the embedding. 

In the third chapter we consider the structure of em- 
beddings in more detail. The main result is that any lo- 
cally flat orientable surface in four-space is the boundary 
of an orientable three-manifold in four-space. 

In the fourth and final chapter, we consider the em- 
bedding of n-spheres in the n+2 sphere for values of n 
other than 2. It appears that the situation for n> 2 re- 
sembles that for n = 2, while the case n= 1 stands apart 
from the rest. 

Microfilm $2.75; Xerox $3.60. 62 pages. 





LOCAL ZEROS OF GLOBAL FORMS 
(Order No. 61-4776) 


Newcomb Greenleaf, Ph.D. 
Princeton University, 1961 


If f(X,,..., X,) is a polynomial without constant term 
in n variables, with coefficients in the field k, then f is 
said to have a non-trivial zero in k if there exist elements 
Yi»+++, Yn Of k such that f(y) = 0. When k is an alge- 
braic number field, it was conjectured by Lang that if f is 
a homogeneous polynomial of degree d in n>d variables, 
then f has a non-trivial zero in all but a finite number of 
p-adic completions of k. In this thesis the following 
stronger statement is proved: If f,,..., f, are poly- 
nomials without constant term over the number field k, 
with the number of variables greater than the sum of the 
degrees, then they have a common non-trivial zero in all 
but a finite number of p-adic completions of k. A weaker 
result is obtained for algebraic function fields in one vari- 
able over finite fields. 

Chevalley’s theorem guarantees the existence of solu- 
tions in the residue class fields. The residue class zeros, 
if non-singular, can be refined to p-adic zeros by Hensel’s 
lemma. If A is the algebraic set determined by f,,..., 
f;, then geometric methods are used to locate subvarie- 
ties V of A which have non-singular zeros in the residue 
class field. Two proofs of the main theorem are given, 
one dependong on Weil’s estimates for the zeta function 
over finite fields. 

Microfilm $2.75; Xerox $3.00. 53 pages. 


THE INDEPENDENCE OF 
TRANSFINITE INDUCTION UP TO 
w IN RECURSIVE ARITHMETIC 


(Order No. 61-4778) 


James Russell Guard, Ph.D. 
Princeton University, 1961 


Recursive arithmetic (RA) is a quantifier-free formal 
system which has the usual starting functions for primitive 
recursion, schemata for composition and primitive recur- 
sion, the numeral 0, numerical variables, =,—, ~, axiom 
schemata for the above, modus ponens, substitution, and 
simple induction. 

Consider the well-ordering of type w™ induced on the 
numerals by lexicographically ordering the exponents of 
their prime decompositions (letting 0 be the first ele- 
ment). Let x <* y be the primitive recursive relation 
which mirrors this well-ordering. Rule of w‘-induction: 
From P(0), P(g(x)) —~ P(x), and x #0 — g(x) <* x to 
infer P(x). We show that analogous rules of »”-induction 
for finite n are derived rules of RA. Church conjectured 
that w™”-induction is not a derived rule. The main re- 
sult of this paper is proving Church’s conjecture. 

We first prove that w™’-induction is equivalent (with 
respect to RA) to the Rule of translated-w™”-induction: 
From f(x) = 0 — P(x), P(g(x)) —~ P(x), and f(x) # 0 
— f(g(x)) <* f(x) to infer P(x). 

It is convenient to consider the system BRA which is 
RA restricted to one- and two-placed functions. We show 
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that BRA is equivalent in a certain strong sense to RA. 
We then prove the First and Second Godel Theorems for 
BRA. I.e., THEOREM: The formula th(y) + “0 = 1” 
(which says intuitively that the y-th theorem is not 0 = 1) 
is valid but unprovable in BRA. 

To prove our main result it now suffices to prove 
THEOREM. There are primitive recursive functions f 
and g such that 


f(y) = 0 — th(y) + “O=1”7, 
th(g(y)) + “0 = 1” — th(y) # “O=1” , and 
f(y) + 0 = f(g(y)) <* f(y) 


are theorems of BRA. We sketch the proof. 0 = 1 is not 
valid while the y-th theorem is valid. Hence from every 
numerical instance of the y-th theorem an w™-oracle 
computes the value 0 while the w“-oracle computes the 
value 1 from any y such that 0=1 is the y-th theorem. 
The statements about the w-oracle can be primitive re- 
cursive. Now we demonstrate how one uses translated- 
w™-induction as our w’-oracle. 

Microfilm $2.75; Xerox $3.00. 60 pages. 

















SOME FURTHER RESULTS ON FUNCTIONS 
OF MARKOV PROCESSES 


(Order No. 61-4439) 


Jack Hachigian, Ph.D. 
Indiana University, 1961 


Chairman: Professor G. Kallianpur 


Consider a stationary, reversible Markov chain X,, 
n = 0,1,2,... [Xt, 0< t < co] with a denumerable state 
space and transition matrix P = (pjj; i,j = 1,2,3,...) 
[P(t) = (pjj(t))]. Let f be a given function on the state 
space of X,, [X(t)] and consider Y,, = f(X,)[Y(t) = f(X(t))]. 
Let the set of states i on which f is constant be collapsed 
into a single state. Call these states Sy, a=1,2,... 


Theorem Let X,[Xt] be a stationary Markov chain with a 
denumerable state space. Further let the chain 
be reversible having an initial distribution p, = 
(pj>0). Let Yn = f(X,)[Y¥(t) = £(X(t))]. Then a 
necessary and sufficient condition for Y,[Y(t)] 
to be Markovian is: For any fixed 6 =1,2,... 


> Pij = P[Xn+ eSe | X, = i]= Csa.Sg 

j€Sp (1) 
[ 2 pig(t) = P[X(t+r)eS,|X(r)=i] = Cs, Sa()] 
for all i in any given collapsed set of states Sp, 
a@=1,2,... 


Theorem Let X,,[X(t)] be a stationary reversible Markov 
process with the real line as its state space. 
Let p(-|-) be a stationary one-step transition 
density function and p(-) a stationary initial 
density function. Consider Y, = f(X,) [Y(t) = 
f(X(t))]. Then a necessary and sufficient condi- 
tion that Y, [Y(t)] be Markovian is that 





P(A |x) [P,(A|x)] (2) 


be measurable with respect to the induced sub- 
borel field f’ §' for each fixed Acf 9, 


where P(A|x) = J p(y|x)dy. 
A 


Corollary Let X,,[X(t)] be a Markov process with the 
real line as its state space and has a station- 
ary conditional transition density function 
p(-|-). Then a sufficient condition for Y, = 
f(X,,)[¥(t) = f(X(t))] to be Markovian is that 

P(A |x), [P,(A|x)] be measurable with respect 

to the induced sub-borel field f~*§' for each 


fixed Acf~' §', whatever the initial density 
p(*). 


Let X(t), 0< t< co be a denumerable state 
Markov chain having stationary transition 
mechanism P(t) = (Pij (t); i,j = 1,2,...). As- 
sume P(t) is a solution to the Chapman- 
Kolmogorov differential equations and has the 
properties 


Theorem 





i) lim p,;(t)=1 uniformly in i 
t—*9 


ii) Pj j (t) a 0 

iii) Pj (t+7) = 2, Pix (t)P,j(7) 

Then Y(t) = f(X(t)) is Markovian whatever the 
initial distribution w = (w; > 0) for X(t) if 


and only if for each a=1,2,... separately 
either 


a) Pis , (t) = 0 


or 


for all ifS, 


b) Pis 4 (t) = Cy aS p (t) for every icS, 


for every ieS, and all 6 =1,2,... 


In proving the necessity for these theorems stated 
above the Markovian property was not used. The proofs 
began by assuming the transition mechanism of the col- 
lapsed process satisfies the semi-group property. Hence 
with the use of appropriate corollaries we see that under 
certain conditions a process whose transition mechanism 
satisfies the semi-group property implies that the process 
is Markovian. 

Some results similar to those above are obtained for 
the non-stationary case. The “birth and death” processes 
are shown to be a class of reversible processes to which 
the theorems above may be applied. 

An example is constructed showing that a process 
whose transition probabilities satisfy the semi-group 
property need not be Markovian. Furthermore, this ex- 
ample shows that the statement giving conditions under 
which a collapsed process satisfying the Chapman-Kolmo- 
gorov equation implies the collapsed process tobe Markov- 
ian depends critically on “... whatever the initial distri- 
bution...” stated in the third theorem above. 

Microfilm $2.75; Xerox $4.20. 80 pages. 
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A CONVERGENCE PROBLEM FOR 
CONTINUED FRACTIONS 


(Order No. 61-4696) 


Thomas Lee Hayden, Ph.D. 
The University of Texas, 1961 


Supervisor: Professor H. S. Wall 


In this paper a sequence V of regions in the complex 
plane is called an admissible sequence provided that: 

i) for n = 2,3,4,..., V, is either a circle with center 
the origin plus its interior, or a circle with center the ori- 
gin plus its exterior, and 

ii) the continued fraction 


(1.1) 1/1 2 a,/1 a,/1 ‘ a,/1 wot 





converges if for n = 2,3,4, ... , an is in Vy. 

The problem that is raised in this paper, and to which 
the theorems in the paper contribute a partial solution, is 
the problem of finding all admissible sequences for (1.1). 

The principal result that is obtained is the following 
theorem. 


Theorem. Suppose V is a sequence such that for each 
integer n> 1 

i) either V, is a circle with center the origin plus its 
interior or V,, is a circle with center the origin plus its 
exterior, 

ii) at least one of V, or V,4, is a circle plus its in- 
terior, and 

iii) there exists a number g,-, anda number r, such 
that, 


a) O< g,., <1, O<r, <1, 


( |z| <r,(1-g,.,)8,, if V,, is bounded, 
Va: 


|z| > (1+g,,_,)(2-g,,), if V,, is not bounded, and 


b) if p is an integer such that V,,, is not bounded, 
and M is the collection of all such integers, then either 
M is finite or Il, ;, yy TR = 0. 


Then V is an admissible sequence for the continued frac- 
tion (1.1). 
Microfilm $2.75; Xerox $3.00. 18 pages. 


NUMERICAL INTEGRATION 
OVER HYPERSHELLS 


(Order No. 61-5939) 


Richard George Hetherington, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Preston C. Hammer 


Two different methods of constructing numerical inte- 
gration formulas for regions in Euclidean n-space are 
presented in this paper. The type of formula considered 
is a weighted finite sum of integrand values, with the re- 
quirement that the formula shall be exact whenever the 
integrand function is a polynomial in n variables of degree 





less than or equal to some prescribed number s. A for- 
mula satisfying this latter requirement is said to have 
accuracy s. 

The first method produces integration formulas of any 
finite accuracy s over the hypershell R, represented by 
the inequalities 0< A* < x7 + x2 + ---+x2<1. By 
transforming to spherical coordinates, it is shown that one 
may build up a numerical integration formula for integrals 
over R by obtaining Gaussian formulas for the integrals in 
the n single variables. These one variable integration 
formulas involve non-constant weight functions, in general, 
and except for the integral with respect to r, they may be 
identified with the special case of Jacobi-Gauss quadrature 
usually associated with the name Gegenbauer. The for- 
mula over R is then constructed as a Cartesian product 
of the one variable formulas. Six decimal place tables are 
included, listing the zeros and Christoffel numbers of the 
Gegenbauer polynomials, ch (x), and of the polynomials 


7 (x) , which are orthogonal with respect to the weight 
n-2 
function w(x) =x ? , on the interval [0,1]. The ranges 


of these tables are given by A = 0.5(0.5)3.0, n = 2(1)8, 
p=1(1)8. 

The second method yields integration formulas of ac- 
curacy 3 and 5 over the n-dimensional unit sphere. The 
evaluation points in these formulas are taken as the points 
of intersection of the zero surfaces of the set of orthogonal 
polynomials represented by the expression 


m 
a(x? + x2 4 +++ + x2 - 1) 


— 
1 





» RO B***—eRa 


The formulas obtained in this way are fully symmetric, 
which is not true of those obtained by the first method. 
Both methods require [(s+1)/2]” points to achieve ac- 
curacy s in n dimensions. 

Microfilm $2.75; Xerox $4.60. 89 pages. 


SETS OF POINTS OF NON-UNIFORM 
CONVERGENCE OF TAYLOR SERIES AND 
TRIGONOMETRIC SERIES 


(Order No. 61-4965) 


Don R. Lick, Ph.D. 
Michigan State University, 1961 


Let f(z) = 2) a,z™ be a Taylor series with lim an 
n=0 noo 
t-¢) 


=Oand 2 |a,n| =+ co. Problems in sets of conver- 
n=0 


gence have been studied by Hardy, Lusin, Mazurkiewicz, 
Neder, Erdés, Herzog, and Piranian. The latter two also 
obtained a theorem involving the question of uniform con- 
vergence. We will investigate problems involving the 
question of non-uniform convergence. 

We define a point z on the unit circle C (|z| = 1) to 
be a point of non-uniform convergence if the Taylor series 
converges at z and if there is no neighborhood of z in 
which the Taylor series converges uniformly; the set ofall 
such points will be called the set of points of non-uniform 
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convergence and will be denoted by N. A point z on C 
will be called a point of local uniform convergence if the 
Taylor series converges uniformly on some neighborhood 
of z; the set of all such points will be called the set of 
points of local uniform convergence and will be denoted 
by L. 

We shall now describe briefly the results obtained 
about Taylor series. 

If N is any closed set on C, then there exists a func- 
tion f(z), continuous in |z| = 1, whose Taylor series con- 
verges everywhere on C and has N as its set of points of 
non-uniform convergence. By the way L was defined, L 
is open and so if the Taylor series converges everywhere 
on C, N is closed. This gives the characteristic property 
of the set of points of non-uniform convergence of a Taylor 
series that converges everywhere on C, namely, the set 
is closed. 

The fundamental theorem proved about Taylor series 
is the following: Let C = NULUD where, N, L, and D 
are mutually disjoint, and L and D are open, then there 
exists a Taylor series which has (i) N as its set of points 
of non-uniform convergence, (ii) L as its set of points of 
local uniform convergence, and (iii) D as its set of di- 
vergence. 














i] 
Let F(@) = (a,cos n@ + b,sin né) be a trigono- 
n=0 
metric series and let I denote the set of real numbers 
reduced modulo 27. Problems in sets of convergence of 
trigonometric series have been studied by Erdés, Herzog, 
and Piranian. Again, we will investigate problems in- 
volving the question of non-uniform convergence. 

Sets of points of non-uniform convergence and sets of 
points of local uniform convergence for trigonometric 
series are defined exactly the same as for Taylor series. 

The results for trigonometric series completely paral- 
lel those given above for Taylor series. In fact, it is only 
necessary to change “Taylor series” to “trigonometric 
series” and “the unit circle C” to “the set I” and the same 
results hold. 

The proof of any of these theorems on Taylor series or 
trigonometric series is to construct the desired series. 
These proofs make extensive use of Fejér polynomials and 
polynomials of the type 1+ 2+ ---+z2™. 
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UPPER AND LOWER BOUNDS 
FOR THE CAPACITANCE 
OF THE REGULAR SOLIDS 


(Order No. 61-4910) 


Wallace Eldon Parr, Ph.D. 
University of Maryland, 1960 


Supervisor: Research Professor J. B. Diaz 


Upper and lower bounds are given for the Dirichlet in- 
tegral principally based on an extension of a method of 
G. Polya and G. Szeg6. Numerical bounds are calculated 
for the capacitance of the five regular solids. 
Microfilm $2.75; Xerox $5.40. 106 pages. 





MODULAR FORMS OF 
DIMENSION -2 FOR SUBGROUPS 
OF THE MODULAR GROUP 


(Order No. 61-4984) 


John Roderick Smart, Ph.D. 
Michigan State University, 1961 


Joseph Lehner has given a method for defining Poincaré 
series of dimension -2 on the modular group I (1) which 
does not rely on the Hecke method of introducing a con- 
vergence factor. The problem considered in this thesis is 
the following: extend the method to congruence subgroups 
of the modular group; and determine when the method can 
be extended to arbitrary subgroups of finite index. 

Let I be a subgroup of finite index, and let Aj" co, j= 


1, 2, +> 


cusps. AjeI'(1). We assume Aj ‘00 = co if and only if 


, (I) be a complete set of inequivalent parabolic 


A; =I. Let ¥ be an abelian character on I. Define e(K ;) 


= (A5*U5A;) where ; is the least positive integer such 


that Ast Aje I and we use the notation e(z) = exp[27iz]. 


We define for integers yp # 0 


* _ = = e((u+ Kj)Ve,q 2/Aj) 
( ) G(z,V,A; Tp) = > > ¥(Aj Veg )(cz+d)’ 


Cc=-00 d=-a 


cee (A;,.) de 2 (c,Aj,I°) 


The sets of integers G(Aj,I) and O(c,Aj;,I°) are so de- 
fined that V~.q =(ab|c d) runs over a complete set of 
matrices in AjI with different lower row as c runs Over 
G(Aj,I) and d runs over (c,Aj,I"). The double series 
in (*) is not absolutely convergent, therefore, we specify 
that it is to be summed first on d andthenon c. With 
this convention the functions G defined in (*) are regular 
in ¥, the upper half plane. In order to show the proper 
functional equation is satisfied we must prove a Rade- 
macher lemma. 

By a lattice point for AjI’ we mean the lower row (c,d) 
of a matrix in Aj’. Let O(Aj,I) represent the set of all 
lattice points for Ajf’. Furthermore, for any positive in- 
teger K let Ox (Aj ,l') be the set of all lattice points for 
AjI contained in the square with sides u=+ K, v=+K 
in the u,v-plane. We define a class /M of matrices such 


that every Vem has the form Vv =+ U™ mu™ with 
Mem, u’ = (1 | 01) and m and n integers. Then the 





Rademacher lemma implies: 





e((u + K;)Ve gq Z/A 5) 
**) G(z,v,A;,I',u) = lim s-£3 1 
( ) ( aie’ be yh) Bane ? V(Aj ‘Vc ,a)(ez+d)? 


(c,d)e OKA; .T)M 


O,(A;,T)M ={(ca+yd, Be +54): (c,dleO,(Aj,T)} that 


is we think of M as acting on the u,v-plane as an affine 
transformation. 

Using the Lipschitz formula we derive the Fourier ex- 
pansion of the functions G. This then shows that they have 
the proper behavior at the cusps. 

All of these results required anestimate of O(|c|!/? + ©) 
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for the Kloosterman sums corresponding to [ and VY. 
We use a result of Petersson’s which says these sums 
have the proper estimate if [ is a congruence subgroup 
and 7 is identically 1 ona principal congruence subgroup. 

The problem we considered was solved in the following 
generality: whenever the Kloosterman sums have the 
proper estimate the method of Lehner can be extended to 
subgroups of finite index. 

Microfilm $2.75; Xerox $5.60. 113 pages. 


PLANAR LINE FAMILIES 
(Order No. 61-5994) 


Thomas Jefferson Smith, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor P. C. Hammer 


We say, after Hammer and Sobczyk, that a family of 
lines in the plane is outwardly simple provided that each 
point of the extended plane outside some bounded region 
lies on exactly one line of the family. It is the purpose of 
this paper to continue the work of these authors with out- 
wardly simple line families and to extend their definitions 
to consider families of lines which provide k-fold cover- 
ings of the plane except for a bounded region. 

Following a summary of previous work, a norm is in- 
troduced into the space of outwardly simple line families 
under which the space is shown to be complete and in- 
separable. The generalized envelopes of these families 
are investigated, and problems concerning the multiple 
coverings by outwardly simple families are discussed. 
Line family methods are employed to establish without 
differentiability assumptions a conjecture of M. S. Klamkin 
that a circle is characterized among the convex curves by 
the property that each normal chord bisects its perimeter. 

The outwardly k-fold line families are defined, and an 
example is given to show that continuous functional repre- 
sentations need not be obtainable. The restricted class of 
outwardly k-fold families for which continuous defining 
functions exist are analytically characterized, their gen- 
eralized envelopes discussed, and the regions containing 
higher order coverings investigated. It is shown that any 
continuous outwardly k-fold line family can be decomposed 
into outwardly simple and outwardly double families, and 
certain relations between these two fundamental classes 
are considered. 
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RELATIONSHIP AND ANALOGUE 
BETWEEN THE FINITE CALCULUS 
AND THE LIMIT CALCULUS 
OF POLYNOMIALS 


(Order No. 61-4718) 
Sister Mary Clarice Sparkman, Ph.D. 
The University of Texas, 1961 


Supervisor: Professor Hyman J. Ettlinger 


The purpose of this dissertation is to unite in a basic 
study the classical Limit Calculus with the conceptually 
simpler Finite Calculus. In the first chapter the poly- 
nomials with real coefficients, P,(x), are constructed by 
number operations governed by a set of axioms. The sec- 


ond chapter defines AP,, (x) = P,,(x+1) - P,,(x), AP,, (x) = 


P,,(x+h) - P,(x), Po(x) = Page) - Pn (x) 





and P(x) = 


Py (x) - Py(x - h) 
h 


forward difference, the divided difference, and the back- 
ward divided difference. The basic properties of differ- 
ences are developed, the factorial functions and polynomial 
are defined and Newton’s interpolation formula introduced. 
In chapter three the two-point slope number is defined by 
divided differences; its limitations in obtaining a maxi- 
mum or minimum are demonstrated. This development 
leads logically and simply to the one-point slope number 
which is obtained from the two-point slope. The necessity 
for a method of calculating the one-point slope leads to the 
fourth chapter in which the Limit Calculus is developed 
for polynomials. Since the derivative is the limit of the 
divided difference its properties are naturally derived and 
its uses indicated. By comparisons and contrasts of fun- 
damental concepts, the fifth chapter not only recapitulates 
what has preceded but concurrently introduces summation 
and provides the foundation for integrals. From the sums 


, h> 0, the normalized difference, the 





S iyitl. 
y=0 


of the factorial integers as 


(cle) ys nl RH] 


k+1 


is followed by a development of area as the inverse of 
slope. Microfilm $2.75; Xerox $5.60. 114 pages. 
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HOMOTOPY ASSOCIATIVITY OF H-SPACES 
(Order No. 61-4839) 


James Dillon Stasheff, Ph.D. 
Princeton University, 1961 


In constructing a classifying space for a topological 
group [ 14 |, the associative law is of fundamental im- 
portance; however a large class of spaces admit multipli- 
cations which are not associative. Should the multiplica- 
tion be homotopy associative, the first few stages of the 
construction of a classifying space can be carried out. 
Homotopy associative multiplications are but a simple 
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case of what we call A,-forms. For spaces X which 
admit such structures, the above construction can be 
adapted to yield an n-tuple of spaces and maps p: E,,..., 
E, ~B,,---,B, such that 1) E, = X and B, =a point, 

2) Ply: Tq(Ej, X)— 1,(B;) is an isomorphism for all q, 
and 3) E; is contractible in E;,,. Using this construction, 
we exhibit for each prime p a space which admits an 

Ap-: -form but not an A,-form. 

Maps which respect such structures are studied, par- 
ticularly by means of a spectral sequence which is equiva- 
lent in the case of a topological group to that obtained from 
the bar construction by filtering by the number of bars. 
We also relate such maps to the existence of A,-forms 
on fibrings induced by these maps. The nature of the re- 
sults obtained, reformulated in the language of operations, 
is indicated by the following result: Let Prim*(X) denote 
the subgroup of primitive cohomology classes of an H- 
space (X,m). There is an operation y.: Prim4*!(xX)— 
HX, X 4 X)/((1 «4 m)*-(m « 1)*)H9(X « X) with the 
property that 2(a) = 0 for a class ae H4**(7,n;G) if and 
only if the space with k-invariant a admits a homotopy 
associative multiplication. 

Microfilm $2.75; Xerox $5.80. 116 pages. 


ORTHOGONAL POLYNOMIALS: 
VARIABLE-SIGNED WEIGHT FUNCTIONS. 


(Order No. 61-6000) 


George Waring Struble, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Preston C. Hammer 


This paper deals with polynomials orthogonal with re- 
spect to a variable-signed weight function on [a,b]. Part I 
deals with general properties of the polynomial sequence, 
part II with quadrature formulas derived from them analo- 
gous to Gaussian formulas. 

We show that for any n, a polynomial of degree at most 
n orthogonal to all polynomials of degree < n-1 exists. 
This may not be unique; if the class P(n) of such poly- 
nomials contains a polynomial of degree less than n, that 
class is said to be degenerate. The polynomial of mini- 
mum degree in each class is shown to be unique; if the 
class P(n) is degenerate, this polynomial belongs to the 
next lower non-degenerate class. P(n) is characterized 
in terms of this minimum-degree polynomial. Recursion 
relationships are developed, and an algorithm is given for 
constructing a weight function to correspond with a given 
recursion sequence. More specialized results are ob- 
tained for even and odd weight functions. Placement of 
the zeros of the polynomials is discussed; while in the 
general case zeros need be neither real nor distinct, it 
may be possible to guarantee some zeros in [a,b]. In the 

a 
final section of part I an expansion ) > c; p;(x) for a func- 
1 


b Cc 
tion f(x) is derived for which [ w(x)[f(x) - 20 c; p; (x)]?dx 
a 
is a minimum in absolute value. ; 
In part I, a quadrature formula is derived of the form 





b k Vj » k 
f w(x)f(x)dx = » 3 A; it (x) where II (x-x;) 
a j=1 A=o j= 
= p(x) is one of the orthogonal polynomials discussed in 
part I. Formulas with prepassigned abscissas are de- 
rived, especially with the aim of bringing all the evaluation 
points x; inside [a,b]. Quadrature errors are discussed, 
and some computed examples are given. The last section 
is a summary of previous work with quadrature using a 
variable-signed weight function. 

Microfilm $2.75; Xerox $3.80. 67 pages. 
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SOLUTION OF A GENERALIZED 
DIFFUSION EQUATION BY 
DIFFERENCE METHODS 


(Order No. 61-4230) 


Reginald Prabhakar Tewarson, Ph.D. 
Boston University Graduate School, 1961 


Major Professor: Francis Scheid 


In this paper we prove the uniqueness and the existence 
of a solution of class C*, (1), of the n-dimensional Para- 
bolic differential equation 


(A) ae ae b; oz? eu + d 

with the initial condition uy- =f(x) 

in the (n+1) dimensional region R: (x,t) where -co <xj 
< o0,i=1,2,..,n and o< t< T, provided that a; ,b; ,e,f,d 
are of class C*, aj are positive and bounded away from 
zero and the time derivatives of a; ,b;,e and d are of 
class C°. 


Essentially this paper extends the results of F. John (2) 
for one dimensional case to n-dimensions. The method 
consists of solving suitable difference equations in a (n+1) 
dimensional lattice and taking the limit of such solutions 
as the mesh size of the lattice tends to zero. So with (A) 
we associate the difference equation 


(B) 
- FssBans 
u(x,t+k,h)= > 5 ..5 C? 


Tj Te Tn 


‘+ *n (x,t,h)u(x+rh,t,h)+kd(x,t) 


with the initial condition u(x,o,h)=f(x). Here |r;| <N. 


In order that solutions of (B) should tend towards solu- 
tions of (A), we consider, naturally, the difference equa- 
tions of the form (B) which, for h— 0, go over formally 
into (A). This gives the compatibility conditions that 


‘“n will have to satisfy. Stability conditions 


for (B) are determined, viz., that we can find bounds for 


cn oFane- 


the solutions u(x,t,h) which depend on the bounds for f 
and d, but are independent of h. The stability condition 


derived here for (B) is 
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> ge’ teraers 


rT, To In 


where |6;| <N. 


Once assured of the uniform boundedness of the solu- 
tion u(x,t,h) of (B) for bounded f and d it is shown that 
u(x,t,h) converges for h — 0 towards a solution u(x,t) of 
the differential equation (A). This is the convergence 
theorem. The uniqueness and existence of solutions of the 
differential equation (A) are simple consequences of the 
convergence theorem. 


(1) class CP means p times continuously differentiable 
and bounded in R. 
(2) Communications on pure and applied mathematics, 
volume 5, no. 2 May, 1952. 
Microfilm $2.75; Xerox $3.00. 55 pages. 


ON THE REDUCTION OF INDUCED 
REPRESENTATIONS OF FINITE GROUPS 


(Order No. 61-6006) 
Patricia Anne Tucker, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Charles W. Curtis 


Let G be a finite group with a normal subgroup H and 
let K be an algebraically closed field of characteristic 
p> 0. Let L be an irreducible left K(H)-module and let 


L© be the induced module K(G) @ K(H) L. The main 
result of the dissertation is the determination of the com- 
ponents of the induced module L© in case G isa split 
extension of H by G/H and p / [G:H]. The components of 
L© in case G is a cyclic extension of H and p | [G:H] 


are also determined. Some examples for both cases are 
given, including the determination of all the irreducible 
representations of an arbitrary metacyclic group G when 


p { [G:1]. 

The following is an outline of the case of a split exten- 
sion. The construction for a cyclic extension is similar. 
Let G be a split extension of H by a group B and G = BH. 
Let T be the representation of H afforded by L. Then, 


s= {be B | T'°) is equivalent to T} is a subgroup of B. 
The mapping o: b ~D,, where D, is a linear transfor- 
mation of L such that D,,T!>) D,' = T, is a projective 
representation of S with factor set a. Let (KS) -1 be the 
a” *-twisted group algebra of S, i.e., the crossed product 
of K and § with factor set a’. 

Each left ideal I of (KS) .- , determines a left K(G)- 
submodule C(I) of L® such that 


1) the dimension (C(I): K) of C(I) over K is [B: S] 
(L: K)(I: K); 





2) there exists a left K(SH)-module I' such that C(I) is 
K(G)-isomorphic to (I')°; 

3) if I,,...,It are left ideals of (KS) -1 such that 
(KS) -1=L@ .-.@ k, then LE =C(1,) @ ...@ 
C(It) ; 

4) if I and I' are left ideals of (KS) - 1, then 


H (I,I') is K-isomorphic to Hom K(G) 


Om (KS) = 1 


(C(I), C(I')). 


Let T; denote the representation of G afforded by C(]). 
Then, if S +B, Ty; is an induced representation. Suppose 
p { [S: 1] and let (KS) -1=1,@ ---@ It, where the I; 
are irreducible. Then T° = Tr, @ ---@ Ti, is a de- 


composition of T© into indecomposable representations 


of G. If p { [G: 1], then the Ty, are irreducible and 
TI, and TI are equivalent if and only if I; and I; are 


(KS) or ,-isomorphic. 
Microfilm $2.75; Xerox $3.80. 67 pages. 


GENERALIZED CONJUGATE SPACES 
(Order No. 61-5162) 


Everett Leon Walter, Ph.D. 
New Mexico State University, 1961 


Supervisor: Seymour Goldberg 


The concepts of the conjugate space of a normed linear 
space and the conjugate of a linear operator have long been 
important in the theory of linear operators. With this con- 
cept, many important theorems on existence and unique- 
ness of solutions of linear equations have been proven. 
Much of the present theory of conjugate spaces and conju- 
gate operators relies on the properties of the field of 
scalars. In this work, a generalization of the concept of 
a conjugate space and the corresponding conjugate of a 
linear operator is given. 

in the usual setting, the conjugate of a given normed 
linear space is the space of all bounded linear operators 
from the given space to the field of scalars. The generali- 
zation, which is studied here, is to consider the conjugate 
space as the normed linear space or certain of its sub- 
spaces, of all bounded linear operators from the given 
space to an arbitrary normed linear space. The general- 
ized conjugate of a linear operator is defined in the natu- 
ral way. Many of the theorems concerning the usual con- 
jugate spaces are shown to remain valid in this general 
setting, especially when the normed linear space of scalars 
is replaced by an arbitrary finite dimensional normed 
linear space. Examples are given to show which theorems 
do not hold in the general setting. 

Microfilm $2.75; Xerox $4.00. 74 pages. 
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AN EVALUATION OF THE WORTH 
OF SOME SELECTION INDICES 


(Order No. 61-4639) 


James Stanley Williams, Ph.D. 
North Carolina State College, 1961 


Supervisor: Samarendra Nath Roy 


The utility of the statistical concepts of expected gain 
in the population mean due to selection and the probability 
of correct selection are investigated as measures of the 
comparative worth of a selection index. 

For both comparison criteria, it is shown that the para- 
metric selection index suggested by H. F. Smith in 1936 is 
the optimum linear index. Three other indices which have 
less discriminatory power but have wider practical appli- 
cations are compared with the optimum index. The three 
are: the estimated index which uses sample estimates to 





replace the unknown parameters in the optimum index, the 
base index which uses a set of known, constant, relative 
weights in place of parameters of the optimum index, and 
the reduced index which is a base index constructed with 

a reduced set of variates. Reasons are given for the pref- 
erence of the base or reduced indices over the estimated 
index when the optimum index cannot be used. 

The means and variances of the variable weights of the 
two-variate estimated index constructed with data from 
multivariate normal samples are derived exactly or are 
bounded by meaningful functions of the optimum and base 
index weights. The correlation of the estimated index and 
true worth for which selection is practiced is boundedalso. 
The important results of the two-variate investigation are 
generalized for p-variate indices. Interesting conclusions 
are drawn about the size of the estimation sample required 
to construct a good estimated index. 

Microfilm $2.75; Xerox $5.40. 108 pages. 
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INFORMATION THEORY APPLIED TO 
THE ANALYSIS OF A PARTICULAR 
FORMAL PROCESS IN TONAL MUSIC. 
CONCERTO GROSSO FOR FLUTE, 
OBOE, CLARINET, AND BASSOON, AND 
SMALL ORCHESTRA. 


(Order No. 61-4254) 


Calvert Bean, Jr., D.M.A. 
University of Illinois, 1961 











Studies in communication engineering have led to the 
development of a mathematical theory of communication 
now most generally called information theory. This thesis 
presents an application of a technique of quantitative analy- 
sis developed in this theory to the investigation of a formal 
process basic to the structure of the sonata-allegro expo- 
sition: the strengthening of a tonal center other than the 
principal tonic accomplished by the arrival at and empha- 
sis on the second subject. Transitional material may or 
may not be used in this process. 

A stylistically disparate group of examples was se- 
lected from piano sonata literature to allow this aspect of 
sonata form to be considered in the perspective of some 
150 years. The examples are: 


1. Mozart, Sonata in C. Major, K. 545 








2. Beethoven, Sonata in E. Minor, Op. 90 
3. Berg, Sonate (in B Minor), Op. 1 
4. Hindemith, II. Sonate (in G. Major). 





After division of the expositions of these sonatas into 
phrases and larger formal units, the notes were counted 
first as they are attacked (strike tones) and then as dura- 
tionally weighted, with the sixteenth-note taken as the unit. 
The notes counted in these two ways, Counts A and B, re- 
spectively, were evaluated in terms of both the 12-note 





well-tempered chromatic scale and a 21-note set in which 
enharmonic equivalence is not recognized. Probabilities 
of note occurrences were then determined on the basis of 
Counts A and B for both sets of symbols. The information 
contents, measured in bits per symbol, and corresponding 
redundancies, measured as percentages, and the rates of 
information transmission, measured in bits per second, 
were calculated as the result of a zeroth-order stochastic 
process. Information quantities and redundancy percent- 
ages so determined vary significantly from example to ex- 
ample, and, in some cases, from Count A to Count B of the 
same example. This variation in results forms an ele- 
mentary quantitative order-disorder scale by which the 
examples can be contrasted in their use of possibilities 
inherent in the designated symbol sets from which they 
were composed. From the Mozart example, of least in- 
formation and most redundancy, there is an increase in 
amounts of information and a corresponding decrease of 
redundancy percentages, through the Beethoven, Hindemith, 
and Berg examples, with the latter at times reaching al- 
most the amount of information calculated for random 
music based on a 12-note set. The flow of information ob- 
served in the Mozart, Beethoven, and Berg examples is 
characterized by alternating increases and decreases in 
amounts. The Beethoven Sonata exposition shows the 
greatest range of fluctuation of values, from section to 
section, and the Berg, the least. A different pattern of 
fluctuation, a steady increase in information from the first 
to the second subject, is observed in the Hindemith exam- 
ple. Patterns of the fluctuation of rates of information 
transmission more or less closely follow those of infor- 
mation contents, from section to section, in all examples. 
Statistical data produced by the analytical techniques 
here employed lead us to conclude that this method can be 
useful in the study of tonal processes. Shifting emphasis 
on tones and change in texture within a formal unit, or 
from one unit to another, can be specified quantitatively. 
Tonal characteristics of works in similar or dissimilar 
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styles can thus be brought into sharper focus. Increasingly 
refined application of information theory to musical analy- 
sis promises to provide a definite, yet subtle measure of 
tonal motion through time. In the conclusion of this thesis, 
extensions of the analytical technique described in it are 
suggested, the most important being the use of transitional 
probabilities by which symbols influence or are influenced 
by other symbols in determining information contents. 
Microfilm $4.25; Xerox $15.10. 331 pages. 


A HISTORY OF RESIDENT OPERA 
IN THE AMERICAN WEST 


(Order No. 61-4686) 


Ronald Leroy Davis, Ph.D. 
The University of Texas, 1961 


Supervisor: Professor Joe B. Frantz 


The first opera produced in the American West was 
actually the first opera in the United States, for New Or- 
leans during the second administration of George Washing- 
ton became the nation’s first lyric center. For over a 
century the city remained the American capital of French 
opera. First in the Theatre d’Orleans and later in the 
French Opera House, the New Orleans Creoles heard out- 
standing singers from Europe in truly excellent produc- 
tions. American operatic premieres were a regular event, 
and production standards were the highest. 

Finally, around 1910, New Orleans began to wane as an 
opera capital, as a new generation--further removed from 
its Latin heritage--and a new musical media--jazz--began 
to emerge. With the burning of the French Opera House in 
1919, the Crescent City was forced well into the back- 
ground of the American operatic scene. 

In the meantime, however, another western city-- Chi- 
cago--had emerged as an important lyric center, deter- 
mined to give the New York’s Metropolitan an artistic run 
for its money. While the Chicago organization was strong 
in all areas of the operatic repertoire, its greatest contri- 
butions, particularly in the early years, were in the French 
wing. 

Chicago too can proudly boast a galaxy of American 
premieres and a host of American debuts. For more than 
twenty years the city supported a capital opera company, 
which from time to time often exceeded the Metropolitan. 
When in 1929 the city was blessed with a beautiful new 
Civic Opera House, its operatic future looked brighter than 
ever. Unfortunately, however, the year 1929 also saw the 
nation seized by the Great Depression, and Chicago’s resi- 
dent opera was strangled in the resulting economic strug- 
gle. 

Back in 1923, San Francisco had christened its own 
opera company. However, the founder of the San Fran- 
cisco Opera, Gaetano Merola, was a firm believer in the 
“safe” repertoire, sung by known artists. For the most 
part Merola relied on the Metropolitan for both, conse- 
quently reducing his company’s creativity to the minimum. 
While the San Francisco Opera became recognized as one 
of the nation’s foremost producers of the lyric drama, its 
long dependence upon the Met definitely retarded its de- 
velopment for many years. 








The years of the Great Depression and the Second 
World War found New Orleans still nursing the wounds in- 
flicted by the burning of the French Opera House, Chicago 
struggling to get back on its feet financially, and San Fran- 
cisco busily presenting a yearly opera season and striving 
diligently to make sure that its productions looked just like 
those of the Metropolitan. 

However, with the end of the war came a virtual revo- 
lution in the entire American operatic picture. San Fran- 
cisco shortly began striking out on its own artistically-- 
importing “new” singers and frequently staging works 
which the Met has as yet never produced. In 1954 Chi- 
cago’s resident opera was revived in the form of the Lyric 
Theatre of Chicago. Like the post-war San Francisco 
Opera, the new Chicago company preferred to steer clear 
of the Metropolitan roster, going instead to Europe for its 
principals. 

In 1957 the Dallas Civic Opera was formed with Law- 
rence Kelly, its general manager, vowing never to give a 
“routine” performance. To him opera must ever be re- 
studied in terms of the modern theater. Operatic produc- 
tions must consist of more than a mere assemblage of 
notable singers. Every aspect of the musical drama must 
be neatly woven together to form an integrated whole. 
Neither must the repertoire be allowed to grow stale 
through over-work, but continually refreshed with new 
works and revivals of older ones. 

While the West presents a multitude of smaller opera 
companies, San Francisco, Chicago, and Dallas in 1961 
constitute the area’s three outstanding leaders. Not only 
are these companies now independent of the Metropolitan, 
but in casting, repertoire, and production techniques they 
are consistently more dynamic and a great deal fresher in 
their approach than the more tradition-bound New York 
company. Microfilm $6.60; Xerox $23.40. 517 pages. 


OVERTURE FOR ORCHESTRA and 
QUINTET FOR WINDS 


(Order No. 61-4032) 


Wendal Stephen Jones, Ph.D. 
State University of Iowa, 1961 








Chairman: Associate Professor Philip Bezanson 


The Overture is a work employing a full symphonic 
orchestra including: two flutes (second doubles on pic- 
colo), two oboes, two B-flat clarinets (second doubles on 
bass-clarinet), two bassoons (second doubles on contra- 
bassoon), four horns in F, three B-flat trumpets, twotenor 
trombones, bass trombone, tuba, percussion (xylophone, 
tympani, cymbals, suspended cymbal, snare drum and bass 
drum), celeste, and strings. The work is based on the 
twelve-tone technique, but the series is used primarily as 
a melodic source. It departs from the usual sonata-allegro 
form in that the development section is completely con- 
trasting in tonal center, rhythmic interest, and melodic 
content. 

The Quintet for Winds is a three movement work scored 
for the standard wind quintet: flute (doubling on piccolo), 
oboe, B-flat clarinet, horn in F, and bassoon. Like the 
Overture it is based on the serial technique, but is much 
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more complex in texture. It employs a high degree of 
rhythmic variety and explores the coloristic possibilities 
of the instruments used. Two rows are used in the Quintet 
for Winds and the hexachord system of row construction 
has been utilized. 

Microfilm $2.75; Xerox $5.80. 118 pages. 


SOLO SONATAS, TRIO SONATAS, AND 
DUOS FOR BASSOON BEFORE 1750. 
MUSICAL SUPPLEMENT. 


(Order No. 61-6125) 


Brian Kent Klitz, Ph.D. 
The University of North Carolina, 1961 


Supervisor: Edgar Alden 


This study includes a list of 159 sonatas for bassoon 
that were discovered in a survey of catalogues listing the 
holdings of European libraries, and through leads fur- 
nished by correspondents in this country and abroad. 
While this is a significant amount of sonata literature, the 
number of works for bassoon is a minute percentage of 
the total sonata output during the Baroque. 

All but six of the 159 sonatas were obtained, examined, 
and classified according to the three sonata types indicated 
in the title of the thesis. Representative sonatas were 
subjected to detailed analyses and comparisons. 

So far as possible, the works were viewed as a guide 
to the technical development of the bassoon, which seems 
to have been altered only slightly between 1600 and 1750. 

The most historically significant compositions dis- 
cussed in the study are Bertoli’s nine sonatas, the earliest 
instrumental collection made up entirely of solo sonatas. 
A detailed examination revealed that they demand great 
technical facility, surprising in view of their early date 
(1645), especially when one considers the primitive instru- 
ment that Bertoli must have played. 

Places and dates of publication support the hypothesis 
that Italy was the first country to nurture the sonata, and 
that the sonata was spread to other countries largely by 
travelling Italian musicians and through Italian publica- 
tions. Microfilm $2.90; Xerox $10.15. 223 pages. 


PART I: VARIATIONS ON A ROSE: 


THREE SONGS FOR TENOR AND ORCHESTRA. 
PART II: STRING QUARTET. 


(Order No. 61-4036) 


Robert Michael Lombardo, Ph.D. 
State University of Iowa, 1961 








Chairman: Associate Professor Philip Bezanson 


Part I of my dissertation is entitled “Variations ona 
Rose:” Three Songs for Tenor and Orchestra, and uses 
three poems based on the symbol of the rose. The texts 
in order of presentation were written by William Blake 
(“O rose, thou art sick...”), Robert Lombardo (“Pale and 





fragile... ”), and Elizabeth Randall-Mills (“Journey 
through a rose...”). 

The work is in one continuous movement which opens 
with an introduction that contains practically all the the- 
matic material used in the composition. The orchestration 
is varied for each setting. In this respect the orchestra- 
tion of the middle song differs from the other in that it 
employs only piccolo, percussion, voice, and three solo 
violas. 

The piece is scored for flute doubling on piccolo, oboe, 
clarinet in B-flat doubling on bass clarinet, bassoon, horn 
in F, trumpet in C, trombone, piano, percussion, tenor, 
and full strings. The orchestration is extremely trans- 
parent, doubling of parts being held to a minimum. 

Performance time is approximately 12 minutes. 

Part II of my dissertation is a string quartet in three 
movements. The work opens with a theme of rhythmic 
character which is developed and which leads to a second 


idea in contrasting mood. This second idea undergoes 


development, closing into the return of the first theme in 
fugato style. 

The second movement, marked mesto, opens with the 
solo viola stating the theme, which is then given to the 
cello slightly altered against a counterpoint in the viola 
and sustained harmonics in the second violin. A transition 
of developmental character leads to the theme in a four- 
part canon. The movement closes with a fragment of the 
theme in the second violin against a repetitive figure in 
the viola and cello and the return to a sustained harmonic 
in first violin. 

The last movement, marked liberamente, opens with 
the solo cello stating a subsidiary idea from the first 
movement which serves as introductory material to a 
moderato section in strict tempo. This latter section con- 
tains a new theme which develops episodically and reaches 
its climax with the return of the introductory idea in the 
cello against the other three parts. The work builds con- 
tinuously, closing in a triple forte. 

Performance time is approximately 12 minutes. 

Microfilm $2.75; Xerox $3.80. 68 pages. 





VARIATIONS FOR ORCHESTRA and 
DIVERTIMENTO FOR TWO HORNS AND 
STRING ORCHESTRA 


(Order No. 61-4038) 


James Lewis Mansfield, Ph.D. 
State University of Iowa, 1961 











Chairman: Associate Professor Philip Bezanson 


Most of the major thematic material in the Diverti- 
mento for Two Horns and String Orchestra originates in 
the first movement. Movements one and three serve as 
slow introductions to movements two and four respec- 
tively. The slow movements utilize free forms, while 
movements two and four are cast in rather straightforward 
sonata form. 

An attempt to recreate certain techniques from the 
Baroque may be observed in the third movement. The sec- 
ond and fourth movements are more closely allied in style 
to the late 18th century. 
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In the Variations for Orchestra, that which is to be 
varied occurs in the Prologue. The principal theme is 
based on a 12-tone series and may be found in the flute 
and trumpet parts of the first six measures of the Pro- 
logue. 

After the Prologue there follow four variations. The 
first one is bland, understated and mildly polyphonic. The 
second is a sort of whimsical mid-19th century scherzo. 
The third variation is introspective and at times severely 
bound to serial technique. Variation four is a free-formed, 
free-styled piece. There is a passacaglia in this variation 
which resolves into a quasi-coda (towards the end of the 
variation) and the piece ends with faint reminiscences of 
the opening bars of the Prologue. 

Microfilm $2.75; Xerox $5.80. 119 pages. 


AN ANONYMOUS SCOTTISH TREATISE 
ON MUSIC FROM THE SIXTEENTH CENTURY, 
BRITISH MUSEUM, ADDITIONAL MANUSCRIPT 
4911, EDITION AND COMMENTARY. 
(VOLUMES I AND I). 


(Order No. 61-4463) 


Judson Dana Maynard, Ph.D. 
Indiana University, 1961 


The treatise with which this dissertation is concerned 
was compiled circa 1580 by an as yet unknown Scotchman. 
The materials in the treatise were taken from a number of 
identifiable sources. The text, with glossary, is contained 
in Volume II of the dissertation. The general form of the 
manuscript seems to follow that of Gaffurius’ Practica 
Mvsice, beginning with Book Two. The manuscript is di- 
vided into three main divisions, namely, mensural music 
counterpoint, and proportional music. Virtually all of the 
textual portions of the manuscript were copied from vari- 
ous well-known printed theoretical tracts of the sixteenth 
century, such as Ornithoparchus’ Micrologus, (Leipzig, 
1516), Gaffurius’ Practica Mvsice, (Milan, 1496), and Hey- 
den’s De Arte Canendi, (Nuremberg, 1540). Works quoted 
to a lesser extent are: Rhaw’s Enchiridion vtrivsqve 
mvsicae practicae, (Wittemberg, 1556), and Martin Agri- 
cola’s Musica figuralis deudsch, (Wittemberg, 1532). Afew 
of the numerous musical examples in the manuscript were 
taken from the printed treatises above, others have been 
identified as indigenous Scots music, both sacred and 
secular, and still others were copied from contemporary 
part-books printed on the continent. However, a great 
many of the musical examples remain unidentified. Al- 
though the means of proof is lacking, it is logical to as- 
sume that some of the unidentified examples were simply 
written by the compiler. 

There are three portions of the manuscript which have 
not been traced to a prior source. These are (1) a rather 
long chapter (folios 30-45) on puzzle canons containing 
many unusual examples of this practice, (2) a description 
(folios 85-93) of a type of florid polyphonic vocal improvi- 
sation called countering which appears to be unlike any 
other commonly known practice, and (3) a description 
(folios 94-112) of faburdoun more extensive than that con- 
tained in any other source. Countering may be related to 
the earlier practice of English discant, to fauxbourdon and 























falsobordone, and to the practice known later as “division- 
playing” (cf. C. Simpson’s The Division-Viol. London, 
1665). Although the sources of these three sections cannot 
be found at present, we do not believe that they are original 
for two reasons: (1) because they concern practices which 
were archaic by circa 1580, and (2) because the entire 
manuscript is by nature a compilation. 

The first volume of the dissertation begins with a sum- 
mary of the early history of the manuscript and of the 
prior research devoted to it. The second chapter con- 
siders the language of the manuscript and its relationship 
to typical Scots dialects of the sixteenth century. Chap- 
ters III, IV, and V consist of commentaries on, and cor- 
rections, and explanations of the manuscript itself. In the 
final chapter we suggest two men, either of whom could 
have been the compiler of the manuscript. These men 
were John Black, master of the Aberdeen Sang School, and 
Andrew Buchan, master of the Edinburgh Sang School. 

A more precise identification awaits more exact linguistic 

evidence, more information about sixteenth century Scot- 

tish music, and more modern editions of that music. 
Microfilm $7.35; Xerox $26.10. 577 pages. 





THE SKETCHES AND DRAFTS OF 
THREE OF FELIX MENDELSSOHN’S 
MAJOR WORKS. MUSICAL EXAMPLES. 


(Order No. Mic 61-16) 


Donald Monturean Mintz, Ph.D. 
Cornell University, 1960 


After a substantial study of the manuscripts of the 
Mendelssohn Nachlass in the Deutsche Staatsbibliothek in 
east Berlin, the sketches and drafts of three of Felix Men- 
delssohn’s major works were selected for detailed investi- 
gation. These works are the oratrio Elijah, the Trio in 
D minor (Opus 49) and the Symphony in A major (Opus 90, 
the “Italian” Symphony). These compositions and the man- 
ner in which they came into being are considered typical; 
accordingly, the conclusions drawn may be considered 
valid for Mendelssohn’s larger works in general. The 
MS. sketches and/or drafts of each of the three composi- 
tions is described in detail in the light of equally detailed 
analyses of the final versions of the compositions in ques- 
tion. It is shown that the drafts differ from the final ver- 
sions to a previously unsuspected extent. 

From the comparison of drafts and/or sketches and 
final versions, a number of conclusions about Mendels- 
sohn’s style and his position in the history of the music of 
the nineteenth century can be deduced. It is shown that as 
Mendelssohn worked on a composition, he moved away 
from traditional concepts of form towards romantic rein- 
terpretations of these forms. This is demonstrated, for 
example, by the abandonment of traditional sonata-form 
development in the first movement of the D minor Trio 
and the substitution of a freely “spun out” type of “poetic” 
development. It is further shown that Mendelssohn made 
far-reaching use of the specifically romantic techniques 
by means of which “poetic wholeness,” as Schumann called 
it, is achieved. The nature of these techniques is eluci- 
dated at some length. Accordingly, it is shown that the 
emphasis on the alleged classical bias of Mendelssohn’s 
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large-scale works frequently found in the general litera- 
ture is, at the least, a considerable exaggeration. 

In addition, there is extensive discussion of the rela- 
tionship of style and form with special attention to the 
manner in which this relationship affects the music of the 
first part of the nineteenth century. 

A number of questions concerning performance prac- 
tise are discussed. The most important of these involves 
the manner in which Mendelssohn’s piano music is to be 
pedaled. In the light of reports about Mendelssohn’s piano 
playing and information contained in the leading piano 
methods of the time, it is concluded that the use of the 
pedal should be most sparing and that Mendelssohn’s pedal 
markings should be followed as closely as the modern 
piano allows. 

Microfilm $8.35; Xerox $29.70. 658 pages. 


PARADIGMS FOR A DEFINITION 
OF MUSICAL FORM. SYMPHONY NO. 2. 


(Order No. 61-4379) 


Philip Marion Slates, D.M.A. 
University of Illinois, 1961 





The term “form” is used in many contexts with refer- 
ence to music. Still the concept of form plays a significant 
role in both our experience of music and our consideration 
of music as an objective entity. Is it possible to give this 
concept a definition which will so limit its application as 
to give it some more precise usage, and also expand its 
usefulness in explanations ? 

Any definition of musical form which would satisfy 
these requirements could not be based on a description of 
what has been done, nor on a prescription of what must be 
done. It must instead 1) define the determinants of form 
which mark the limits within which the composer makes 
his choices, i.e., the range of possibilities within which a 
composer operates when he creates form, and 2) define 
the range of aural events and relationships through which 
the created musical form can be projected into perceptual 
experience. We will proceed by establishing paradigms 
which will illustrate the relations that hold between the 
items that fall under the concept of musical form. 

Music is conceived as a tonal activity in time, an ar- 
ticulation of tone and time. Form is identified first in 
relation to its conception as something given in a musical 
object, where it is amenable to analysis, and second, as 
something given in an aesthetic experience, where it is 
subject to perceptual considerations. The first is called 
analytical form; the second, experiential form. The final 
definition bridges this division by presenting a correlation 
between these two concepts. 

~ In analytical form, the tonal articulation is achieved 
through the permutation of analytical properties, i.e., tonal 
functions and temporal positions. In experiential form, 
the articulation is perceived as a pattern of change. Or- 
ganization in tonal activity is the result of a process of 
organization. In analytical form, this process involves 
the control of permutation by a principle of selection. In 
experiential form, organization results from the interpre- 
tation of change by cause and purpose, the perception of 





the creative vision which was the motivating energy of the 
organization. 

Through the consideration of certain models, three 
levels of form are distinguished. In analytical form, these 
levels are: the random, the arranged, and the ordered. In 
experiential form, these levels are: the accidental, the 
externally coherent, and the unified. In both analytical and 
experiential form, the difference between the first two 
levels is the absence of any organization in the former. 
The difference between the last two levels is the differ- 
ence between organization as extrinsically or as intrinsi- 
cally related to the unique character of the tonal activity 
organized, the difference between pre-determination and 
emergent determination. 

Form is not a “thing” possessed by the object, nor is 
it simply an attitude or state of mind in the perceiver. 
Form exists in a successful subject-object encounter, 
wherein the object or activity is adequate to the production 
of an articulation and a quality in the experience. 

Process is the means by which analytical properties 
are given arrangement and order, and the means by which 
experience can be interpreted by the quality of coherence 
and unity. Analytical form and experiential form are iso- 
morphic in the structure of the process in each by which 
they create the distinctions between the three levels of 
form. Form is the result of process applied to the articu- 
lation of a tonal medium. 

Form, in its highest sense, results from an intrinsic, 
emergent process in the musical object and its perception, 
allowing for the expression of order in the former to be 
experienced as a quality of unity in the latter. 

Microfilm $3.35; Xerox $11.70. 258 pages. 


SERIAL TECHNIQUES IN THE RECENT MUSIC 
OF IGOR STRAVINSKY. 
CONCERTO FOR CHAMBER ORCHESTRA 
(1960-1961). 


(Order No. 61-4399) 


David Ward-Steinman, D.M.A. 
University of Illinois, 1961 





After the fin-de-siécle post-Romantic dilemma, seri- 
ous music diverged, for the most part, into two broad 
paths--the out-and-out chromaticism of the Viennese 
school which contined the post-Romantic tradition, and the 
pandiatonic/polyharmonic school that broke with it. No 
man was more responsible for the break than Igor Stravin- 
sky, who has become one of the chief bell-wethers of 
twentieth century music. Long considered diametrically 
opposed to the Schoenbergian school, Stravinsky was dis- 
covered a few years ago to have adopted serial techniques, 
and the musical world, for the most part, reacted with 
shock and incredulity on the one hand, and with cynicism 
and amusement on the other. Of great significance, how- 
ever, was the fact that Stravinsky’s serial music still 
sounded unmistakably like Stravinsky and, moreover, was 
still firmly grounded in tonality. 

It was the purpose of this study to analyze Stravinsky’s 
serial development in detail, to discover how he had been 
able to retain his own musical identity while working with 
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a basically “alien” technique and, finally, to delineate his 
significant contributions to serial technique in general. 

Stravinsky’s entire serial output to date was examined 
and discussed in detail, beginning with the Cantata of 1952 
and including the nine other serial pieces published since 
tien. It was found that his evolution as a serial composer 
was thoroughly logical and consistent, and that his adoption 
of the system was not at all an overnight volte-face (con- 
trary to what many writers had assumed) but rather a 
slow, reasoned process. Each detail of serial composition 
was mastered step by step. The Septet and Three Shake- 
speare Songs were freely constructed from serial units 
not comprising the twelve-note chromatic scale, and dif- 
ferent possibilities of serial construction were tested. In 
Memoriam Dylan Thomas, the first point of culmination, 
was the first piece in which every note was serially or- 
dered, the basic serial unit in this case being a short cell 
of five notes. 

At this point Stravinsky turned toward dodecaphonic 
serialism, and his evolution in this direction was as care- 
ful and gradual as had been his evolution toward total non- 
dodecaphonic serialism. The Canticum Sacrum, symmetri- 
cally organized, used two different twelve-note series in 
its inner movements, the outer movements, though sym- 
metrically relational, being “freely” composed. Agon, a 
serial potpourri, employed three different twelve-note 
series, two autonomous hexachords, and much free ma- 
terial. Threni is the second serial milestone, for its en- 
tire music is derived from a single twelve-note series 
which was made to generate vertical sonorities as readily 
as linear counterpoint. 

After Threni Stravinsky began exploring still new serial 
possibilities in the Movements for Piano and Orchestra, 
his last major serial composition. Apparently intent upon 
destroying the hegemony of the twelve-tone set, the basic 
series was broken down into its component hexachords, 
quadrilaterals, triangles, and dyads--all of which appear 
to function autonomously. Serialization, however, is lim- 
ited to the notes only, for Stravinsky has not yet attempted 
to serialize timbre, dynamics, or rhythm. 

Stravinsky’s personal serial technique may be sum- 
marized as (1) avoidance of the tritone in construction of 
the basic series and of tritone-saturated sonorities in the 
compositional use of the series, and (2) the extraction of 
tonal roots from the material by the use of pedal-points, 
suspensions, ostinati, and octave doublings. It is this 
latter--the tonal polarization of the twelve-tone system-- 
that is Stravinsky’s most significant contribution to serial 
technique. The tonal orientation of his music (until Move- 
ments) and its typical instrumentation--broadened in con- 
cept but unchanged in Klangideal--account principally for 
the identifiable Stravinskyan “sound.” 

Microfilm $3.20; Xerox $11.25. 248 pages. 




















PATTERNS FOR ORCHESTRA 
(Order No. 61-6451) 
Bruce Wise, A.Mus.D. 
University of Michigan, 1961 


Patterns for Orchestra is a two-movement composition 
for two flutes (2nd flute interchangeable with piccolo), alto 








flute, two oboes, English horn, two clarinets, bass clari- 
net, two bassoons, contra bassoon, four horns, three trum- 
pets, three trombones, tuba, vibraphone, timpani, percus- 
sion, electric guitar, celesta, two harps, piano and strings. 
The duration is approximately 15 minutes. 

The composition proceeds from a 12-note series: 











The introduction: 


(d 280) 
9P 


m.1l 


is used as an important structural element in the over-all 
form. It always presents the series in a purely harmonic 
texture and, with the exception of measures 26-30, only in 
two-parts. Thus, it is used as a series of pillars to mark 
off the various sections of the movements. 

The fact that the 12-note series consisted of two equal 
hexachords, the second being a mirrored retrograde of the 
first, suggested how the composition should be developed. 
In the first movement, Interplay, the variations are worked 
out so that the second variation presents the notes of the 
first variation in retrograde order. The third and fourth 
variations present the mirror and retrograde mirror, re- 
spectively. The second movement, entitled Revolving 
Spectrum, is a series of ten variations concerned with the 
forming of the musical materials in density blocks and the 
constant revolving of these blocks of sound color in time 
and space. The last five variations present the notes of 
the first five variations in retrograde order but not ina 
strict manner. That is, variation ten begins in the middle 
of variation nine and proceeds to its beginning and then 
starts at the end of variation nine and moves back to its 
middle. Each of the remaining variations proceed back to 
the beginning in this manner. Thus, the movement even- 
tually comes to end in the middle of the fifth variation. 

Although the formal concept of theme and variations is 
the basic structure of Patterns, it is used to create an 
over-all form marked by a series of tensions and releases 
of tension. The time flow is from slow-to moderately 
fast-to fast. Each change in time flow marks off a par- 
ticular section of the composition. And with each increase, 
certain controlling factors of duration, density, and pitch 
are added. The following diagram will make this clear: 


I. Interplay 


(d= 80) (d » 160) 

intro. theme intro. variations intro. variations 
1. a. 3. 4. 

m.26 m.31 m.56 m.82 m.85 m.110 m.136 
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II. Revolving Spectrum 
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duration series 
density series 
pitch series 


The duration series was derived from the following 


source-set: 


Using D as the horizon-note and measuring in semitones 
gives the proportion series: 
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This series is projected into the temporal dimension of 
the quarter-note equalling one in the first movement and 
the eighth-note equalling one in the second movement, and 
acts as a time-structure generator. 

The density series was derived from the following 


source-set: 


Using C as the horizon-note and measuring in semitones 
gives the proportion series: 
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This series is used in conjunction with the duration series 
and determines the maximum number of sounds obtainable 
during any specific duration of time. Thus, the first vari- 
ation is based on the following combined series: 


10 11 


duration: 12 9 7 
9 12 1 


8 23 6 5 4 
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and is formed in the succeeding manner: 
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Whereas the maximum density may not be exceeded during 
any given time-structure, it is not necessary to have the 
maximum density present throughout the entire time- 
structure. But, it is reached at least once during the time- 
structure. 

The entire series of time and density-structures are 
arrived at by the continued application of the source-sets 
to the remaining eleven transpositions of the 12-note 
series. The transpositions are chosen according to the 
order in which they appear in the original 12-note series 
and not chromatically. Each variation is based upon one 
combined series of time and density-structure. The mir- 
ror-inversion and retrograde forms of the time and den- 
sity-structure series have not been used in Patterns, 
although they might well have been. The dimensions of 
the composition did not seem to require them. 

Since the first movement uses only the first four com- 
bined series, the second movement deals with the re- 
maining eight. In the process of calculating the time and 
density-structure series, an interesting relationship was 
observed between the combined series for variations nine 

















and ten: 

nine: duration- H . ee ote 9 10 4 8 poe 

ten: duration. §““3 1 7 8°11 12*°5 410 9 >6 
density- 7 4 3 910 1 2 5 61211 8 







The combined series for variations eleven and eight, and 
twelve and seven showed a similar relationship. Varia- 
tions thirteen and fourteen are then related to variations 
six and five by an extension of this same principle. 

The second movement also uses the principle of fixed- 
register of pitches in order to achieve variations of spe- 
cific sound colors. For example, variation five, which 
opens the second movement, uses six transpositions of 
the 12-note series and two series of pitches: 
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Variation six, on the other hand, uses one transposition of 
the 12-note series and six different pitch series. The em- 
phasis in the second movement is one of rapidly shifting 
blocks of sound color in time and space. 





In Patterns for Orchestra, the principles of symmetry, 
build-up, release and contrast are used so that they are 
mutually complementary in shaping the form. 

Microfilm $2.75; Xerox $3.80. 58 pages. 
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MIND AND NATURE IN THE 
EARLY PHILOSOPHICAL WRITINGS 
OF JONATHAN EDWARDS 


(Order No. 61-4589) 


Wallace Earl Anderson, Ph.D. 
University of Minnesota, 1961 


Adviser: Alan Donagan 


The idealism found in Edwards’ early philosophical 
writings is traced to its beginnings in the essay “Of Atoms 
and Perfectly Solid Bodies,” and thence through a series 
of developments to its most explicit statement in the notes 
on “The Mind.” The dominant themes of the arguments in 
which these stages of development are presented are that 
there is no material substance and that the natural world 
depends immediately and continuously upon God. 

The evaluation of the sources of Edwards’ early thought 
rests upon a detailed discussion of his reading and reading 
interests up to the time when his notes were composed. 
The stages of the development of his thought were estab- 
lished in part by a study of the extant manuscripts of the 
“Notes on Natural Science,” and by a reconstruction of the 
original order of the entries as they appeared in the lost 
manuscript of “The Mind.” The reconstruction appears in 
an appendix to the dissertation. 

The earliest of Edwards’ arguments, found in “Of 
Atoms and Perfectly Solid Bodies,” draws upon two major 
sources, Henry More’s Immortality of the Soul, and New- 
ton’s third book of the Opticks. From the former he took 
the conception of an atom as the least conceivable part of 
extended and divisible matter, and the argument that the 
division of an atom would necessarily lead to non-entity. 
From the latter he took the conception of an atom as re- 
sistant to any and all physical force. Edwards argued that 
the infinite resistance of an atom to division and annihila- 
tion is not in matter, but is the immediate result of God’s 
activity. 

The second stage of his development is reflected in the 
essay ‘Of Being” and in early entries in “The Mind.” At 
this point Edwards began to consider the subjectivity of 
colors. The more significant aim of these arguments, 
however, is to analyze the concepts of resistance and 
gravity, which are taken as the essence of body, into the 
observable phenomena of the beginning, alteration, and 
ceasing of local motion. The final step comes in his as- 
cribing these local motions and their changes to the ideas 
which are immediately perceived in sense experience. 
This step presents his only complete argument to support 
the idealism he had anticipated and partially expressed 
earlier in the essay “Of Being.” Later passages in “The 
Mind” present an idealistic analysis of the natural world 








which is similar in many important respects to that of 
Berkeley. There is no evidence, however, that Edwards 
had any acquaintance with Berkeley’s works by the time 
that these writings were composed. His study of Locke’s 
Essay Concerning Human Understanding, together with the 
immaterialism of his earliest arguments, provided the 
background for the final position. 

Microfilm $3.10; Xerox $10.80. 239 pages. 





CONTEXTUAL ANALYSIS 
(Order No. 61-4785) 


Hans George Herzberger, Ph.D. 
Princeton University, 1961 


Contextual analysis is a discipline which investigates 
the use of sentences. It can be contrasted with grammar, 
which investigates sentence-structure. Contextual analy- 
sis can be developed syntactically, within the theory of 
discourse-structure, and can encompass some part of the 
theory of meaning within it. 

Let a theory of meaning be a body of principles which 
result in systems of representation for natural languages. 
In each system, utterances from a language are repre- 
sented in ways that mark their perceptual characteristics. 
The complexity of linguistic phenomena indicate that a 
variety of codings, on different levels, will be required. 
Some of these codings are forthcoming froma formal gram- 
mar, and others can be provided by a contextual system. 

A contextual system represents each utterance as an 
occurrence of a sentence in a type of context; and displays 
the sentence-uses of the language. A sentence-use is an 
occurrence of a sentence in which the uncertainty of that 
sentence (ambiguity, indefiniteness, vagueness) is resolved 
by the context. 

Three types of basis for contextual systems are ex- 
amined, and the observational domains of systems founded 
on them are delineated. Two types of basis that have 
figured prominently in philosophical discussions of lan- 
guage are shown to have observational domains restricted 
to cases in which the workings of language are fused with 
extralinguistic factors. A proposed “linguistic” basis 
concentrates on public uses of language in enduring media, 
especially written discourse. Here the expressive mecha- 
nisms of language are most explicitly used and most fully 
exploited. Some questions about grammar and significance 
are sharpened in the light of concepts defined on such a 
“linguistic” basis. 

Microfilm $2.75; Xerox $6.60. 139 pages. 
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THE SEMANTICS OF LEGAL REASONING 
(Order No. 61-5974) 


Claude Henry Prevots, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Marcus G. Singer 


The inquiry is concerned with the problem of the exist- 
ence and nature of change in law. One possible avenue of 
change in the law is singled out for examination, namely 
the shifts of meaning inherent in vague legal terms, for 
example, ‘equal,’ ‘negligence’ or ‘situs.’ Given that such 
shifts take place, there arises the question whether they 
are inevitably arbitrary or may be reasonable and not the 
result of mere whim. 

A case is presented for the possibility of their being 
reasonable. It is argued that what are called ‘contextually 
associated norms’ give cohesion to the range of application 
of a vague term and serve to limit that range. Thus, be- 
cause these norms are the basis of application of a vague 
term, there is an objective stabilizing factor present in its 
application. The judge is not limited to mere expression 
of whim in deciding or extending its application but can be 
reasonable in doing so. 

Among other examples of shifts of meaning in vague 
legal terms, the change of meaning of the term ‘equal’ in 
the context of evaluating equality of educational opportunity 
is considered. It is argued that the shift of meaning of this 
term takes place in the following manner. There is a 
precedent of accepting separate transportation facilities 
for minority groups as equal if the physical plant offered 
for the segregated group is comparable in quality to that 
offered for the non-segregated group. When in the context 
of educational opportunity only the physical facilities are 
considered, the term ‘equal’ can be applied in that context 
in accord with the precedent drawn from the context of 
transportation. But if two other contextually associated 
norms are taken into account, namely, 


1. the interpretation of segregation in schools as de- 
noting the inferiority of the segregated minority, 
and 


2. the retarding effect of this interpretation on the 
minority person’s motivation to learn, 


then segregated schools fall outside the range of applica- 
tion of the term ‘equal.’ Thus there is a shift in the mean- 
ing of this term, but the judge’s exclusion of segregated 
schools from those providing equal educational opportunity 
is not a matter of mere whim, for he cannot make the word 
‘equal’ mean whatever he wishes. He is limited by the 
actual practice in providing educational opportunities. He 
must give reasons for shifting the meaning and they must 
be based on norms contextually associated with equality 

of educational opportunity. 

In order to set my views in perspective with parallel 
views from the literature of jurisprudence, an examination 
is undertaken of the views of Edward H. Levi in his work 
An Introduction to Legal Reasoning, and of those of 
O. C. Jensen in his work The Nature of Legal Argument. 
All three views are characterized as being attacks on the 
deductive model of legal reasoning in the judicial process. 
It is argued that each of them is concerned with the subject 
term of the inference in that model, which may be taken as 











having the form ‘All S is P, this is an S, therefore this 
is a P.’ For example, an actual inference might run as 
follows: ‘Anyone parking in a fire lane shall be subject to 
a fine, Mr. Flanders has parked in a fire lane, therefore 
Mr. Flanders is subject to a fine.’ Here the subject term 
is ‘one parking in a fire lane.’ The subject term is loosely 
called in this thesis ‘the middle term.’ Levi may be seen 
as saying that the middle term is not drawn from the gen- 
eral rule that has its source in the legal system but rather 
from a similarity between cases. Jensen may be seen as 
saying that it does not function as a middle term at all but 
as a mere label. My view is that the middle term, drawn 
from the general rule, does function as such and does have 
meaning, but that its meaning may be vague so that the ex- 
amples included in its range of application may vary. 
Microfilm $2.75; Xerox $8.60. 188 pages. 


KNOWLEDGE OF GOOD 
IN MOORE AND AQUINAS 


(Order No. 61-4730) 


James Anthony Young, S.M., Ph.D. 
The University of Texas, 1961 


Supervisor: Dr. A. P. Brogan 


This dissertation analyses the axiological implications 
contained in the original writings of George Edward Moore 
(1873-1958) and St. Thomas Aquinas (1225-1274); it does 
not review or appraise contemporary value theories. 
These two philosophical realists, separated by six cen- 
turies, hold several basic principles in common. Both 
enunciate the existence of a scientifically knowable uni- 
verse; reject skepticism, subjectivism and idealism; and 
advocate a rational, scientific, normative ethics. This 
common ground limits the inquiry and establishes the 
basis for disclosing important and significant differences 
in their doctrine. 

If ethics is the science of the good, Moore argued, some 
fundamental agreement on the nature of good must be ar- 
rived at before verifiable propositions can be made mean- 
ingful in terms of it. This attempt to clarify meanings 
through analysis provoked much of the contemporary in- 
vestigation into the nature of good and advanced the study 
of general value theory. It also prompted this inquiry into 
the foundation of St. Thomas’ ethical theory. The influence 
of Moore has been felt in Scholastic circles, too, and mod- 
ern followers of St. Thomas are now attempting to develop 
an axiology of their own, a contribution that the Scholastic 
Tradition owes to contemporary Value Theory. 

Since the basis for a rational ethics is the intelligibility 
of ‘good,’ an examination of the nature of knowledge and 
the meaning of good was deemed necessary. The problem 
became reduced to the following supposition: if value judg- 
ments are reasonable pronouncements, and if such pro- 
nouncements entail knowledge, ‘good’ must be an object of 
knowledge. Is it? Only after this question has been an- 
swered can the inquiry proceed to the final problem of 
determining what things and actions are called good and 
why. The dissertation is accordingly divided into three 
parts: Part I discusses the theories of knowledge of 
Aquinas and Moore; Part II exposes their notion of good; 
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Part III examines the relation between knowledge and 
good. 
~The complexity of value judgments is admitted by both 
philosophers. They share the common doctrine that some 
norm must be established in terms of which reasons can 
be given for making causal judgments. Despite similar 
teleological proclivities, it becomes evident that they dis- 
agree on what the norm is, and how it is established and 
used. The pleasure principle is rejected by both Aquinas 
and Moore as an adequate norm. 

A second objective in this study aims at determining 
whether Moore’s accusation that almost all previous ethi- 
cal writers have either committed the “naturalistic fal- 








lacy” or developed an unsatisfactory metaphysical or 
utilitarian ethics applies to St. Thomas. An examination 
of St. Thomas’ works reveals an approach to ethics that 
seems free of these charges. He does not commit the 
“naturalistic fallacy” since he holds that good is a relation 
positing nothing in reality; his metaphysics is an inquiry 
into the judgment of existence; his doctrine of ends pre- 
cludes any purely utilitarian ethics. 

Thirty-one pages (263-294) of selected Latin texts 
from the works of St. Thomas are included in an appendix 
for the convenience of the reader. 

Microfilm $4.00; Xerox $14.20. 312 pages. 
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UNSTEADY AND OSCILLATORY FLOWS 
IN THE ENTRANCE REGIONS OF 
THE CO-AXIAL TUBES, TUBES AND CHANNELS. 


(Order No. 61-4590) 


Biilent Hasip Atabek, Ph.D. 
University of Minnesota, 1961 


The time dependent laminar entry flow (flow in the inlet 
length) of a viscous incompressible fluid between two co- 
axial cylinders is studied on the basis of linearized bound- 
ary layer equations. The velocity distribution at the en- 
trance cross section is taken to be a known function of time 
and radial coordinate. The boundary layer equations are 

du 


linearized by replacing the inertia terms u ~ - Ves of 


the momentum equation by U(t) ae , where U = U(t) denotes 


the average velocity of the flow. 

Time dependence of the flow is considered in two 
forms: 1) entrance velocity is taken to be an arbitrary 
function of time, 2) entrance velocity is taken to be a 
periodic function of time. For these two cases, formulas 
for the longitudinal component of the velocity of the de- 
veloped flow and the entry flow are given. An expression 
for the longitudinal pressure gradient is obtained, and cal- 
culations for inlet length is formulated. 

These calculations required the study of the eigenvalue 
problem for the differential equation 


d*> 1 do 2 d¢ dg i 
a+ i . 25 [0(% & a( $2) | obs tiahs 


with the homogeneous boundary conditions 
o(b) = O(a) = 0. 


Here ¢ = ¢$(r) is the dependent function and the variable 
r changes in the interval [a, b]. The eigenvalues and 
eigenfunctions of this problem are considered in detail 
and a theorem is developed for the expansion of an ar- 
bitrary function to the eigenfunctions of the above differ- 
ential equation. 





Later using the formulas obtained for co-axial tubes, 
as limiting cases, formulas for the flow in a tube and ina 
channel are obtained. A numerical example is carried out 
for the non-steady flow in a circular tube for a uniformly 
distributed entrance velocity. The time dependence of the 
entrance velocity is chosen to produce a constant pressure 
gradient in the developed flow region. The velocity dis- 
tribution and pressure gradient along the pipe at different 
times are calculated. Time dependence of the entrance 
length is obtained. The results are represented on graphs. 
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ON THE ANALYTIC PROPERTIES OF 
THE VERTEX FUNCTION 
WITH MASS SPECTRAL CONDITIONS 


(Order No. 61-4749) 


William Stanley Brown, Ph.D. 
Princeton University, 1961 


In quantum field theory, as is well known, the vacuum 
expectation value of a product of field operators is the 
boundary value of an analytic function in position space, 
and the Fourier transform of the vacuum expectation value 
of a retarded (or advanced) product of field operators is 
the boundary value of an analytic function in momentum 
space. 

The momentum-space analytic function corresponding 
to a three-fold product (often called the vertex function) 
can be expressed as a function of three invariant complex 
variables, analytic in a certain domain called the KW Do- 
main (after Kallen and Wightman who first discovered it 
— see Reference 9). 

When mass spectral conditions are introduced, this 
domain is enlarged in a manner which was first stated by 
Jost (see Reference 10). A formal proof of this result is 
given. The enlarged domain, which depends on three 
“threshold masses,” is not a holomorphy domain. The 
primary object of this thesis is to learn as much as pos- 
sible about its holomorphy envelope. 

In the special case when only one of the threshold 
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masses is non-zero it is shown that the problem can be 
divided into two simpler problems. One of these is com- 
pletely solved, and the qualitative form of the solution of 
the other is tentatively determined. 

In the general case some partial completions are de- 
duced and some examples are studied. These give lower 
and upper bounds, respectively, on tne holomorphy en- 
velope. 

In the concluding chapter the results of Killén and Toll 
are discussed, and a program for further research is 
briefly outlined. 

Microfilm $4.20; Xerox $14.85. 327 pages. 


PART I: QUANTUM KINETIC EQUATIONS 
FOR PLASMAS AND RADIATION. 
PART II: CYCLOTRON INSTABILITIES 
IN A BOUNDED PLASMA. 


(Order No. 61-4663) 


Philip Barnes Burt, Ph.D. 
The University of Tennessee, 1961 


Major Professor: Edward G. Harris 


Part I. 


The properties of a system of charged particles inter- 
acting through electromagnetic fields are examined when 
quantum mechanical effects are significant. A preliminary 
calculation neglecting transverse electromagnetic fields 
and employing a self-consistent electrostatic potential for 
an N-particle system is found to give us no new results. 
The problem is re-formulated with the quantized electro- 
magnetic field being replaced by an infinite set of radiation 
oscillators and the density matrix for this system is de- 
fined. Integration over the coordinates of all but a few 
particles and oscillators leads to a hierarchy of kinetic 
equations for the reduced density matrices of the system. 

The set of equations is closed by assuming that the 
density matrix for m particles and t oscillators can be 
written as a product of m single-particle and t single- 
oscillator density matrices. It is then shown that the 
equation for the single-oscillator density matrix can be 
replaced by Maxwell’s equations for the average electro- 
magnetic fields. A dispersion relation for electrostatic 
disturbances is derived and the effects due to exchange 
exhibited. It is then found that if one neglects exchange 
effects, a dispersion relation for the transverse waves can 
be found which reduces to the classical result. 


Part II. 


Longitudinal oscillations of an infinite plasma in a uni- 
form magnetic field have been investigated previously by 
Harris for the case of velocity distributions in which all 
particle velocities were perpendicular to the magnetic 
field.” * Unstable modes were predicted if Wpe is greater 
than w,.; where w,. is the electron plasma frequency and 
We; is the ion cyclotron frequency.* A similar investiga- 
tion has been performed for a finite, cylindrical shell of 
plasma in a uniform, axial magnetic field. The ions are 
assumed to move initially in concentric Larmor orbits 





while the electrons are stationary. By neglecting random 
velocities it is possible to obtain a dispersion relation for 
longitudinal (electrostatic) waves. This dispersion rela- 
tion is solved in the limit of short wavelength perturbations 
and it is found that the real part of the frequency is an in- 
tegral multiple of wcj. Further, beyond a critical density 
the oscillatory modes are unstable, with the criterion 
being similar to that found by Harris.’ It is also shown 
that the roots of the dispersion relation depend on the 
thickness of the shell. Finally, a comparison with some 
recent experiments is made. 


1. E.G. Harris, Phys. Rev. Letters 2, 34 (1959). 
2. E.G. Harris, Oak Ridge National Laboratory Re- 
port 2728 (1959). 
3. E.G. Harris, Proc. Conf. Theoretical Aspects of 
Controlled Fusion Res., TID-7582 (1959). 
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AN ENERGY PRINCIPLE FOR 
THE STABILITY OF HYDROMAGNETIC 
PLASMAS IN EQUILIBRIUM MOTION* 


(Order No. 61-4752) 


Robert William Bussard, Ph.D. 
Princeton University, 1961# 


A variational principle is developed for use in the study 
of stability of hydromagnetic plasmas in stationary equilib- 
rium, starting from the linearized equation of motion of 
displacements derived by Frieman and Rotenberg (1960). 
Derivation of the present principle is made possible by 
generalization of the problem through the introduction of 
an eigenvalue a, to form a general matrix-operator/eigen- 
value type of problem which reduces to the case of initial 
interest for a=0. By this generalization, the time-fre- 
quency of displacement motion takes on the role of a vari- 
able parameter in the matrix operator which generates the 
eigenvalue a. It is shown that system stability is assured 
for Q@minimax Positive, that instability will be initiated as 
Qminimax iS made negative, and that instability is assured 
with small flow velocity for all negative @,,inimax, Where 
Qminimax iS the value obtained by minimization of the 
functional a with respect to choice of displacement func- 
tions followed by maximization with respect to the fre- 
quency parameter. Since a is the negative of the Lagrang- 
ian energy density of displacements from the equilibrium 
flow, the present double-variational principle is an “energy 
principle” for systems in motion, analogous to the “6 W 
principle” developed by Bernstein, Frieman, Kruskal, and 
Kulsrud (1958) for plasmas in static equilibrium. Some 
examples are given by its application to problems of Helm- 
holtz and Rayleigh instability in hydrodynamics, and some 
problems of plane parallel flow in hydromagnetics. Simple 
trial functions are used to illustrate stability criteria inthe 
latter case. In conclusion some suggestions are made for 
future work to broaden and extend the scope of the principle. 


*Work supported in part by the U.S. A.E.C. 
# Now at the Los Alamos Scientific Laboratory of the 
University of California, Los Alamos, New Mexico. 
Microfilm $2.75; Xerox $6.20. 130 pages. 
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THE MANDELSTAM REPRESENTATION FOR 
DIRAC POTENTIAL SCATTERING 


(Order No. 61-4764) 


Kenneth Westbrook Edwards, Ph.D. 
Princeton University, 1961 


The Mandelstam conjecture, which is that the scattering 
amplitude can be extended to a function analytic throughout 
the complex planes of energy and momentum transfer ex- 
cept for cuts along the real axes of these planes, is shown 
to be true for Dirac potential scattering when the potential 
is a superposition of Yukawa potentials. The proof con- 
sists of demonstrating that every successive Born term 
has a cut which moves further out in the momentum trans- 
fer plane while the exact remainder is analytic in a Leh- 
mann ellipse of arbitrarily large size. 

This, together with the analyticity in energy proved 
earlier, permits the scattering amplitude to be written in 
a double dispersion integral, or Mandelstam representa- 
tion. Then the following problem is considered: to what 
extent does this representation, plus the condition that the 
S matrix be unitary, determine the scattering amplitude ? 
It is shown that the presence of subtractions in the energy 
variable makes a knowledge of the zero-energy scattering 
amplitude necessary in addition to the potential. This is 
in contrast to the Schrédinger case where a knowledge of 
the potential alone was sufficient, so that the Mandelstam 
representation and unitarity were equivalent to the Schréd- 
inger equation. 

Dispersion relations for the partial wave amplitudes 
are then established, first by projection from the Mandel- 
stam representation and finally by noting that the analytic 
properties of these amplitudes are related to the proper- 
ties of the radial wave functions. The necessary proper- 
ties of the radial wave functions are proved from their 
integral equations. The integral equations are converted 
into Volterra equations by absorbing the asymptotic part 
of the integral into the inhomogeneous term. Each term 
in the Born series for the inhomogeneous part is then ex- 
tended into the complex wave number plane and the uniform 
convergence of the series is then established utilizing ap- 
proximations which apply in the asymptotic region. The 
properties of the radial wave functions then follow from a 
theorem on the convergence of Volterra equations. 
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DIELECTRIC CONSTANT AND_ . 
PAIR DISTRIBUTION FUNCTION FOR 
THE DEGENERATE ELECTRON GAS 


(Order No. 61-6246) 


Arnold Julian Glick, Ph.D. 
University of Maryland, 1961 


Supervisor: Dr. Richard A. Ferrell 


The degenerate electron gas is studied by means of its 
dielectric constant and pair distribution function. Kramers- 
Kronig relations and sum rules for the dielectric constant 
are derived from the principle of causality. With these 
relations it is possible to determine the entire dielectric 





constant once its imaginary part is known. A dielectric 
constant, valid in the random phase approximation, is 
found in a way that complements Lindhard’s determination 
of the same quantity. He concentrated on the polarizability 
and thus on the collective behavior of the electrons. We 
need only consider the continuum of one-electron excited 
states. The plasma excitation mode of the electron gas 
is an example of collective behavior in a many-body sys- 
tem. However in the dielectric formulation, and as a 
result of the Kramers-Kronig relations, the properties of 
this mode are shown to be completely determined by the 
spectrum of single-particle excited states. A study of the 
scattering of fast particles by the electron gas suggests 
that continuum excitations might be experimentally ob- 
servable in the related case of electrons passing through 
thin metal films. The effective screening of the long range 
Coulomb interaction by the electrons in the system is ex- 
hibited by a study of the pair distribution function. An 
analysis of the ferromagnetic state of the electron gas 
leads to a strong integral restriction on the pair distribu- 
tion function. The random phase approximation is found 
to violate this restriction. Adding an exchange correction 
gives a satisfactory distribution function, and leads to the 
same correlation energy as found by Gell-Mann and 
Brueckner. In an attempt to go beyond the random phase 
approximation the dielectric constant is re-defined in 
terms of a scattering cross section. With the new defi- 
nition a theory is constructed which presents a means of 
calculating the dielectric constant more accurately. 
Microfilm $2.75; Xerox $5.40. 106 pages. 


THE DIFFRACTION OF LINEARLY POLARIZED 
LIGHT BY ULTRASONIC WAVES 
IN TRANSPARENT SOLIDS 


(Order No. 61-4957) 


Myron Paul Hagelberg, Ph.D. 
Michigan State University, 1961 


Mueller [Z. Kristallogr. A., 99, 122(1938)] has sug- 
gested two methods for the determination of the ratio p/q 
of the strain-optical constants of transparent, amorphous 
solids. These methods have been used by Gates and Hiede- 
mann [J. Acoust. Soc. Am., 28, 1222(1956)] in studying the 
photo-elastic properties of a series of American optical 
glasses and fused silica. Their investigation shows that 
one of Mueller’s methods, method “B,” is valid as de- 
scribed but that the second, method “C,” in conjunction 
with an experimental procedure suggested by Bergmann 
[Naturwissenschaften, 24, 492(1936)] gives inconclusive 
results. The primary purpose of this study is to investi- 
gate the experimental conditions under which these photo- 
elastic studies are made and to determine whether or not 
Mueller’s method “C” is valid. In addition, the assumption 
of the coherence of the two polarized components is tested 
directly. Theoretical arguments are given describing the 
change in the observed results with variation in the ex- 
perimental parameters. Values of p/q obtained in this 
investigation are compared with those given by Gates and 
Hiedemann for the same glasses to determine the effects 
of aging. 

Since Bergmann’s experimental setup and procedure 
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may introduce discrepancies through the use of the photo- 
graphic method for light intensity determinations and the 
use of the Wollaston double image prism, method “C” is 
studied by means of experimental techniques which elimi- 
nate both of these factors. Light intensity measurements 
are made by means of a photomultiplier-microphotometer. 
The Wollaston prism is eliminated by using a polarizer 
which may be rotated to permit readings of the light in- 
tensity for various polarizations. 

It is found that Mueller’s method “C” gives results 
which are consistent for each glass sample with the re- 
sults obtained by method “B” within the limits of the ex- 
perimental error. The assumption of the coherence of the 
two polarized components if found to be valid since the 
variation of the intensity of the light in the first diffraction 
order with the angle of polarization is as predicted on the 
basis of this assumption. The deductions from Mueller’s 
theory concerning the variation of the observed results 
with changes in the experimental parameters are also 
found to be valid in every case. This leads to the conclu- 
sion that the results reported by Gates and Hiedemann 
using method “C” must result from the use of the photo- 
graphic method for measuring the light intensities. 

Microfilm $2.75; Xerox $4.60. 86 pages. 


ON ANALYTIC REGULARIZATION IN 
RELATIVISTIC QUANTUM FIELD THEORY 


(Order No. 61-4807) 


James McKenna, Ph.D. 
Princeton University, 1961 


Perturbation expansions play a very prominent role in 
the study of vacuum expectation values of field operators. 
As is well known, however, these expansions are purely 
formal, and not only do the resulting series diverge, but 
also most of the terms of these series are infinite. Dyson 
and Salam showed that it is possible to give a meaning to 
these series in a relativistically invariant fashion. Each 
term is Fourier transformed, and then a counter term, 
infinite but well defined, is subtracted in such a way that 
the resulting term is finite. 

From certain points of view, however, there are dis- 
advantages in the Dyson-Salam treatment. The resulting 
terms are very complicated, and they are in a form ill 
suited for answering questions about the convergence of 
the resulting series, or about the analyticity properties of 
the resulting terms in x-space. 

In this thesis a start is made on the task of providing 
an equivalent technique of giving a well defined meaning to 
the terms of the perturbation series, which will be better 
adapted to answering questions about convergence and 
analyticity. 

The fields involved are three scalar, Bose fields which 
are coupled by a local, direct interaction Lagrangian. The 
function of the fields which is studied is the vacuum ex- 
pectation value of the time ordered product of the three 
fields. 

By going over to the interaction picture, the perturba- 
tion expansion of this expectation value is derived ina 
standard fashion. Complex convergence parameters are 
introduced into the resulting integrals, and they become 





well defined mathematical objects. The original terms 
are then seen to be boundary vaiues of certain analytic 
functions of the convergence parameters. 

These analytic functions are studied in some detail. 
Their domain of analyticity is investigated and various 
Schwinger type representations for them are derived. 

Finally, the singular behavior of these functions when 
the complex convergence parameters vanish is studied, 
and it is conjectured that the removal of the singular parts 
of these functions is equivalent to renormalization in the 
sense of Dyson and Salam. 
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THE APPLICATION OF 
THE METHODS OF FUNCTION SPACE 
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Supervisor: Raymond Leroy Murray 


In general, the solutions of problems in reactor physics 
require the use of approximate methods. These methods, 
however, are not able to provide reliable accuracy esti- 
mates. The hypercircle method yields a rigorous bounding 
of its solution at any order of approximation. 

In the first part of the dissertation the hypercircle 
method is developed for application to basic problems in 
reactor physics. The physical problems investigated are 
those described by one-group neutron diffusion theory. 
These problems generally satisfy the requirement that the 
metric be positive-definite. 

The problem of neutrons diffusing in a one-dimensional 
moderating medium of finite thickness was analyzed in 
detail. The solution was required to satisfy homogeneous 
Dirichlet conditions on one boundary and mixed conditions 
on the other. The solutions for the pyramid function ap- 
proximation and the bounding of the inverse diffusion 
length as an indication of accuracy are discussed. 

The application of the hypercircle method to the unit 
reactor cell is treated in some detail. The solution of an 
illustrative problem is obtained for various orders of ap- 
proximation. The thermal utilization is calculated for 
each of the approximate solution orders and compared to 
the correct value. 

The method is applied to the solution of eigenvalue 
problems. Several approximate solutions of the resulting 
determinantal equation are derived. A treatment for per- 
turbations of the determinantal equations due to neutron 
absorbing poisons in the core region is developed. 

The second part of the dissertation is devoted to the 
exposition and illustration of a technique the author has 
designated as the generalized variational method (GVM). 
The analysis is based on the variational approach and is 
an outgrowth of investigations in the hypercircle method. 

In essence, the GVM consists of considering the trial 
functions that appear symmetrically (quadratically) ina 
positive-definite variational principle as independent func- 
tions. Typically two different trial functions are optimized 
through the variational method obtaining two associated 
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approximate eigenvalues. These two optimized functions 
may be combined in a generalized variational integral to 
produce a third approximate eigenvalue. 

A proposition was proved to demonstrate generally that 
the approximate eigenvalue obtained from the GVM is at 
lease as accurate as the less accurate of the associated 
approximate eigenvalues. However, as is typical of rigor- 
ous bounds, this is a very conservative result. Conse- 
quently, a conjecture was proposed that the accuracy of 
the generalized variational eigenvalue is comparable to 
that of a variational result employing a trial function in- 
corporating the dimensionality of both associated trial 
functions. 

In order to lend support to the conjecture, the pertur- 
bation-variational and the Rayleigh-Ritz methods are em- 
ployed. The application of the GVM to the perturbation- 
variational method yielded results that firmly establish 
the method. The generalized method completes the per- 
turbation-variational method by providing the formerly 
missing even-order approximate results. However, due 
to the use of unoptimized trial functions, the GVM eigen- 
values fall between the associated eigenvalues in all cases. 

The Rayleigh-Ritz method is employed to demonstrate 
the value of the GVM. This method employs optimized 
trial functions but is difficult to deal with analytically. 
Nevertheless, results that support the conjecture were ob- 
tained for perturbed systems. 

For further illustration of the GVM a numerical prob- 
lem was solved in detail. The physical problem is that of 
a bare reactor with a grey control sheet that is described 
mathematically by one-group diffusion theory with a cen- 
tral perturbation. The perturbation was chosen sufficiently 
strong to place the solution out of the range of typically 
employed perturbation treatments. A combination of Ray- 
leigh-Ritz optimized cosine series and optimized pyramid 
functions yielded an exemplary set of solutions. As pre- 
dicted, the generalized variational eigenvalue accuracy 
indicated the effective combination of the dimensionalities 
of the associated trial functions. 

With only a slight modification the GVM may be applied 
to quantum mechanical problems such as the energy of the 
normal helium atom. It also appears feasible to extend the 
method to non self-adjoint problems. 
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LITHIUM-HELIUM INTERACTION ENERGY 
AND THE EFFECT OF HELIUM PRESSURE ON 
THE *S;4 — *P,4 TRANSITION IN LITHIUM 
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The lowest two energy levels of a lithium-helium pseudo 
diatomic molecule were calculated by the valence bond 
method, as a function of the internuclear separation R of 
the two atoms. The interaction energy was calculated as 
the difference between the ground state energy for R < 16 
a, andfor R=16a,. The zero of interaction energy was 
taken to be the ground state energy at R=16a,. Here a, 





is the radius of the first Bohr orbit of hydrogen, the unit of 
distance in the atomic system of units. 

The interaction energy was found to be a monotonic de- 
creasing function of internuclear separation from R = 4 a> 
to R = 16 aj, calculations being made for R = 4, 5, 6, 7, 8, 
10, and 16 a,. The interaction energy ¢ is well repre- 
sented over this range by the expression 


¢(R) = 6.7R7*:* 


The change in separation A (AE) of the energy levels 
was also found to be a monotonic decreasing function of 
R over this range, with the approximate form 


A (AE) sa e7 55723 


An attempt was made to predict the shift of frequency 
of the *S;/2—*P,4 transition of lithium under the in- 
fluence of helium pressure on the basis of the computed 
o(R) and A (AE) values. An expression for the frequency 
shift was derived on a simple statistical model as a func- 
tion of these quantities, the density of helium, and the ab- 
solute temperature. The shift per unit density was cal- 
culated for a number of temperatures from the formula 


av _ 40 
a ae 
where Av is the frequency shift, p is the density of the 


helium gas, and g(R) is the radial distribution function, 
with 


[° (AE) e(R) R? dR , 


e(R) = 9 PIRI/kT 


to lowest order. The results of this calculation were ex- 
pressed in terms of Av/p, and AA/p,, where Av is the 
shift in wavenumbers, Ad is the shift in wavelength, and 
pa is the unit of relative density for helium (amagat units). 
The calculated shift was, for example, Ad/p, = -3.764 


Angstroms/amagat for a temperature of 315.7°K. The 
negative sign corresponds to a violet shift. Although he- 
lium pressure has been shown to induce a violet shift in 
the corresponding transition for several alkali atoms 
(notably rubidium and cesium), which is, however, smaller 
in magnitude than that predicted for lithium, a recent ex- 
periment designed to measure the shift in lithium under 
helium pressure indicated that no shift occurs in this case. 

The wavefunction used in this calculation was of the 
form 


6 
Y= VC; ¢; 
i=1 


where the expansion functions ¢; are Slater determinants 
or linear combinations of Slater determinants. The ¢j 
are, in the usual notation (unnormalized) 


ls 1s 2s ih lh 
et api ae 


1s 1s 2p, lh lh 
2 = ( ) 
B a 


a Bp a 


ls 1s 2s lh 2h ls 1s 2s lh 2h 
= ( i ) 
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Here 1s, 2s, 2pz refer to lithium orbitals and 1h, 2h, 
2h, to the corresponding helium orbitals. Slater-type 
orbitals were used as determinant elements. 

The energy calculations were carried out with the aid 
of an IBM-650 electronic digital computer. The coeffi- 
cients Cj were the variable parameters of the variation 
problem. The “orbital exponents” which appear as param- 
eters in the Slater orbitals were optimized by numerical 
methods, with the starting values determined by Slater’s 
rules. Programs for evaluation of integrals and for con- 
struction and solution of the secular determinant were 
generously provided by The University of Texas Molecular 
Quantum Mechanics Group. The shift calculations were 
performed with the aid of a Bendix G-15 electronic digital 
computer. Microfilm $2.75; Xerox $3.00. 48 pages. 


THE EQUATIONS OF DIFFUSION IN 
THE SPECIAL THEORY OF RELATIVITY 


(Order No. 61-4828) 


Géza Schay, Jr., Ph.D. 
Princeton University, 1961 


The differential equations of diffusion theory describe 
the changes in the distribution of particles which move in 
a certain random manner. The Einstein-Smoluchowski 
theory applies to distributions in configuration space, and 
the Ornstein-Uhlenbeck theory in phase-space. In the first 
of these theories the particles’ paths are such that no 
finite velocities exist, and in the second one arbitrarily 
large velocities are admitted. 

In the following paper we have attempted to generalize 
these theories in such a way that all possible world-lines 
of the particles described by our generalized diffusion 
equations satisfy the basic requirement of relativity theory, 
that they remain inside the light-cones drawn from each of 
their points. We have shown that this requirement is in- 
compatible with the Markovian property of the diffusion in 
configuration space, with the exception of the degenerate 
case of a deterministic motion. If, however, the Markovian 
character is required in phase-space (that is the joint dis- 
tribution of position and velocity determines the state of 
the system, and not the position distribution alone), then it 
is not necessary that such degeneracy occur. With an ad- 
ditional continuity assumption the above mentioned re- 
quirement leads to the conclusion that transition proba- 
bility densities in phase-space must be Lorentz invariant 
scalars. From this we deduce the covariant differential 
equations of the most general relativistic Uhlenbeck type 
processes. The uniqueness and the method of solution of 
the initial value problem of these equations is shown under 





assumption of the existence of a sufficiently regular funda- 
mental solution. The existence of such a fundamental solu- 
tion is demonstrated only in the simplest case of a one- 
dimensional symmetric homogeneous process, by the 
method of successive approximations, and also by the 
method of power-series. It is shown further that this fun- 
damental solution reduces in the non-relativistic limit to 
that of an Uhlenbeck process. A differential equation is 
also given for the velocity distribution, i. e. for the inte- 
gral over the whole configuration space of the fundamental 
solution above. Finally it is shown that the relativistic 
Maxwell-Boltzmann distribution is a stationary solution of 
our equation with constant diffusion coefficient and for an 
internal friction which is proportional to the relativistic 
difference of the velocity of the medium and the velocity 
of the particle. 


This research was supported in part by Office of Ord- 
nance Research Contract No. DA-36-034-ORD-2001 at 
Princeton University. 
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THEORY OF STARK BROADENING 
OF THE SPECTRAL LINES 
OF IONIZED HELIUM 


(Order No. 61-4911) 


Kwang Yun Shen, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor Hans R. Griem 


Spectral lines emitted from a hot partially-ionized gas 
are broadened by the electric fields of the electrons and 
ions. Since the ions and electrons move with radically 
different velocities, the perturbation effects of these two 
kinds of particles on the radiating atom can be treated 
separately. We use the impact approximation for calcu- 
lating the perturbation of the electrons and the quasi- 
static approximation for the perturbation of the ions. The 
shapes of the 4686A and 3203A lines of singly-ionized 
helium are calculated for temperatures ranging from 
5,000°K to 80,000°K and densities from 10'*cm™* to 10° 
cm™*. It is found that for conditions under which these 
lines are most easily observed, the impact and quasi- 
static approximations are valid for the electrons and ions 
respectively. Various other approximations used in the 
calculations are discussed. The results indicate that 
(1) the straight-line-constant-velocity model for the tra- 
jectory of the perturbing electron is valid for our calcu- 
lations, (2) quantum-mechanical effects of the perturbing 
electron can be incorporated into the strong collision 
term; which has already been estimated to be small, and 
(3) the relative contributions to the line width from the 
perturbations on the higher and lower states of the atom 
are in the ratio of the fifth power of the respective princi- 
ple quantum numbers. It is also found that the width of 
the spectral lines depends weakly on the temperature, but 
rather strongly on the density. 
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THE MAGNETIC EFFECTS OF HIGH ALTITUDE, 
LARGE YIELD NUCLEAR EXPLOSIONS. 


(Order No. 61-4613) 


David Hugh Sowle, Ph.D. 
University of Minnesota, 1961 


Adviser: Paul J. Kellogg 


The large scale magnetic effects of “Teak” and 
“Orange,” the multimegaton devices detonated by the 
United States in August, 1950 in the Central Pacific are 
studied. 

The large scale magnetic effects of electromagnetic 
radiation and the fireball are found to be negligible. Those 
due to neutrons are found to be small and consistent with 
a yield of 2 to 4 megatons for “Orange” and about 4 mega- 
tons for “Teak.” An upper limit is found for the effects 
due to beta emission from the fission fragments. 

A model is developed which is able to predict the hori- 
zontal magnetic deflections in fair agreement with obser- 
vations for the first 400 seconds following both explosions 
in terms of blast effects combined with neutron decay 
effects. 

Possible causes of later effects are discussed but it is 
not possible to understand either the late effects (t > 400 
sec) or the extent of the effects due to beta rays from the 
fission fragments without large scale numerical computa- 
tion. Microfilm $2.75; Xerox $3.80. 66 pages. 


LIFETIMES OF GEOMAGNETICALLY 
TRAPPED PARTICLES DETERMINED BY 
COULOMB SCATTERING 


(Order No. 61-6255) 


Robert Clark Wentworth, Ph.D. 
University of Maryland, 1960 


Supervisor: S. F. Singer 


The great belts of radiation surrounding the earth con- 
sist of protons and electrons trapped in the earth’s dipole 
magnetic field. It is possible to deduce from well under- 
stood electromagnetic theory their detailed motion. In 
particular, it can be shown that a low energy particle once 
trapped in a pure dipole magnetic field will remain trapped 
forever. However, in the case of the real earth, various 
mechanisms exist which limit the lifetimes of these parti- 
cles, such as collisions with atoms and ions in the earth’s 
outer atmosphere, charge exchange (important for trapped 
protons of low energies) and scattering by hydromagnetic 
waves. In addition, particles with a large radius of gyra- 
tion in the magnetic field have a limited lifetime because 
of the breakdown of the so-called adiabatic invariance of 
their magnetic moment. 

It is the purpose of this thesis to discuss in detail the 
effect of coulomb scattering by ions of the earth’s outer 
atmosphere on the lifetimes of the trapped particles. Fast 
particles, scattered by single particle coulomb collisions, 
perform a random walk in phase space until they reach a 
low pitch angle (measured from the magnetic line of force). 
They then travel along the line of force until they reach the 





dense lower atmosphere where they lose their energy 
rapidly and are absorbed, thus being effectively removed 
from the trap. The model of a static dipole magnetic field 
and ionic exosphere is assumed. Details of the motion of 
the particles in the field are derived. Finally, the effect 
of scattering on removing the particles from the trapping 
regions is discussed in detail. 

Microfilm $2.75; Xerox $5.60. 112 pages. 


A KINETIC THEORY APPROACH TO 
THE STRUCTURE OF SHOCK WAVES IN 
A FULLY IONIZED GAS 


(Order No. 61-4617) 


Yun Chow Whang, Ph.D. 
University of Minnesota,“1961 


Adviser: Chieh-Chien Chang 


This thesis is concerned with a kinetic theory approach 
to the structure of plane shock waves in a region of fully 
ionized gas. The flow field inside the transition region is 
described by the equations which are obtained from the 
Boltzmann equation based on Grad’s thirteen moment ap- 
proximation to the distribution function. 

The thirteen moment approximation to the Boltzmann 
equation was developed by Grad for a single-species gas. 
Using this method Grad made a study on the structure of 
shock waves in a perfect monatomic gas obeying a Max- 
wellian or elastic-sphere force law. Burgers and Kolodner 
have independently extended the thirteen moment method 
to an arbitrary gas mixture to include magnetic field. The 
complete set of macroscopic equations is derived by taking 
the moments of both sides of the Boltzmann equation. The 
number density distribution function for each type of par- 
ticles is approximated by means of a product of the Max- 
wellian distribution and a third degree polynomial con- 
taining thirteen moments. Then all higher moments and 
any integral involving the distribution function can be eval- 
uated in terms of the given thirteen moments. In the inte- 
gration of the collisional terms for a gas mixture of 
charged particles it is assumed that all encounters between 
particles are binary collisions, the interaction between 
charged particles obeys coulomb’s force law, and the 
Debye shielding distance is also introduced to prevent 
divergent integrals. 

In this thesis, the author considers an idealized mag- 
neto-dynamic shock wave with stationary, infinite plane. 
The flow is along the x-direction which is normal to the 
wave front. The magnetic field is in the direction parallel 
to the wave front. He assumes that the gas throughout the 
transition region is electrically neutral and fully ionized 
and is composed of ions of charge +e, and electrons of 
charge -e. The difference of the temperatures for the 
two types of particles is neglected. These assumptions 
rule out the validity of this analysis for strong shock 
waves (M, > 2) since the diffusion effects produce charge 
separation and the equilibrium temperatures ions and 
electrons are quite different inside a strong Suuck wave. 

A detailed discussion of the direction field is made for 
the simple case with zero magnetic field. There are three 
singular points on the shock solution curve. Two of them, 
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Z, and Z., represent the two states of uniform flow on 
either side of the transition region. The third singular 
point, Z;, is an intermediate point beiween Z, and Z,. 
At Zs; the space derivatives of flow properties become 
indeterminate. Z, and Z, are saddle points and Z, isa 
node. Numerical solutions are obtained by a simple point- 
by-point integration of two differential equations. The 
solutions show that when the parameter A, is in the do- 
main of 10° to 10", the thickness of the shock wave may 
be estimated to be in the order of 10°T,’N,~* cm (T, in 
°K, N, in cm~*). A comparison of the result obtained in 
this analysis with that obtained by the continuum theory 
approach shows that the thickness predicted by the thirteen 
moment method is larger than the corresponding Navier- 
Stokes thickness, but they are of the same order of mag- 
nitude. Microfilm $2.75; Xerox $4.00. 72 pages. 


ON THE ANALYTIC PROPERTIES 
OF THE 4-POINT FUNCTION 
IN PERTURBATION THEORY 


(Order No. 61-5404) 


Alfred Chi-Tai Wu, Ph.D. 
University of Maryland, 1960 


Supervisor: Professor John S. Toll 


The analytic properties of the 4-point function as a 
function of 6 complex invariants are studied in simplest 
perturbation theory examples. This is a generalization of 
the work by Kallén and Wightman on the vertex function. 
The singularity manifolds are: one 4-point singularity 
manifold, 4 sets of the 3-point manifolds of the type dis- 
cussed by KW, and 6 cuts. These are determined in three 
different ways, including an explicit evaluation of the 
4-fold Feynman parameter integral which results ina 
sum of 192 Spence functions. It is shown from the exist- 
ence of the non-trivial geometric envelopes that the regu- 
larity domain pP ©*" is in general not bounded by the ana- 
lytic hypersurfaces. The boundary of the domain is 
illustrated with the aid of the 1-mass surfaces in some 
typical configurations, showing that the 4-point boundary 
will in general carve out bubble singularities from the 
3-point boundaries. It is hoped that the results here may 
be of some use in connection with the problem of the en- 
velope of holomorphy of the 4-point domain determined 
by the axioms of local field theory alone. 

Microfilm $2.75; Xerox $7.00. 146 pages. 
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SELECTED TOPICS IN THE 
INTERACTION OF SPIN ZERO BOSONS 
WITH THE ELECTROMAGNETIC FIELD 


(Order No. 61-4744) 


John William Benoit, Ph.D. 
Princeton University, 1961 


The asymptotic behavior of the meson-photon vertex 
function has been studied with the aid of the techniques of 
Lehmann, Symanzik and Zimmerman [Nuovo Cimento, 2, 
425 (1955)]. It is shown that the scalar factor of the ver- 
tex function vanishes in the limit of infinite momentum 
transfer. This yields no information concerning the meson 
form factor since it involves the photon propagator. An 
attempt has been made to calculate the vertex function by 
means of the Schwinger [Prog. Nat. Acad. Sciences, 37, 
452 (1951)] variational technique. This attempt was un- 
successful, however due to the complexity of the final in- 
tegral equation. The meson electromagnetic form factor 
has been calculated by means of dispersion relations and 
the high energy limit has been investigated. 

A new derivation is given for the Wick formula 7th 
Rochester Conference, 1957, pg. 1-34 for the electromag- 
netic self mass of a fermion and is extended to Gold- 
berger’s expression for mesons. The meson electromag- 
netic self mass has been investigated in the one meson 
intermediate state approximation as a functionof the meson 
electromagnetic structure. The electrostatic field of a 
localized meson has also been investigated as a function 
of the meson electromagnetic structure. 

Microfilm $2.75; Xerox $3.80. 66 pages. 


POLARIZATION OF PROTONS FROM 
THE He*(d,p)He* REACTION. 


(Order No. 61-6210) 


Richard Irwin Brown, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor W. Haeberli 


The polarization of protons from the He*(d,p)He* reac- 
tion has been measured at eight laboratory angles between 
20° and 140° for six deuteron energies between 3 and 12 
MeV. 

A stainless steel tube 0.5 cm in diameter with windows 
of spring steel foil, 2.6 microns thick, provided a target 
cell which contained 17 atm of He*® and withstood a steady 
0.6 watts of heating from the deuteron beam. The polari- 
zation of the reaction protons was observed by scattering 
them from a carbon target 1- to 3-MeV thick, and meas- 
uring the left-right asymmetry in the intensity at a mean 
laboratory angle of 44°. The analyzing power of carbon 
was obtained for the 14 to 18 MeV region from the data of 
Brockman (Br 58) and Yamabe et al. (Ya 60). Measure- 
ments were made during the present experiment of the 
analyzing power of carbon between 12 and 14 MeV. Be- 
cause of the high Q-value (18.4 MeV) of the He® (d,p)He* 
reaction, it was necessary at forward angles to slow down 
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the protons to an energy for which the analyzing power of 
carbon is known. 

Proton counts were taken simultaneously for left and 
right scattering. A counter telescope consisting of a thick 
and a thin slab of CsI crystal (0.075 cm and 0.015 cm) was 
used to distinguish proton pulses from the background. 

The measured polarization is remarkably high for a 
reaction. For all energies at which measurements were 
made the polarization has a positive maximum near a 
laboratory angle of 30° and a broad minimum of negative 
polarization at larger angles. The polarization at 30° in- 
creases from +0.01 + 0.03 at 3 MeV to +0.76 + 0.03 at 10 
MeV and is still +0.73 + 0.04 at 12 MeV. The broad mini- 
mum shows a similar energy dependence but also shifts to 
larger angles with increasing deuteron energy. The most 
negative value of the polarization (P, = -.0.66 + 0.05) was 
found at 120° and 8 MeV. 

As expected on the basis of charge symmetry of nuclear 
forces the recent measurements of Perkins and Simmons 
(Pe 61) for neutron polarization in the mirror reaction 
T(d,n)He* yield generally the same values as the proton 
measurements. 

A preliminary attempt has been made (Gi 61) to pre- 
dict polarization for the He*(d,p)He* reaction from strip- 
ping theory using a distorted wave Born approximation. 
The results were not consistent with the present measure- 
ments although a better fit may be possible if the optical 
potential parameters are varied. 


Br 58 
Gi 61 
Pe 61 


K. W. Brockman, Jr., Phys. Rev. 110, 163 (1958). 
W. R. Gibbs, Private Communication (1961). 
R. B. Perkins and J. E. Simmons, Phys. Rev. 


Letters, (to be published). 


Ya 60 S. Yamabe, M. Kondo, S. Kato, T. Yamazaki and 
J. Ruan, J. Phys. Soc. Japan 15, 2154 (1960). 
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A POLARIZED PROTON SOURCE 
FOR A LINEAR ACCELERATOR AND 
MEASUREMENT OF POLARIZATION IN 
SCATTERING OF PROTONS ON CARBON 


(Order No. 61-5839) 


Bailey Lewis Donnally, Ph.D. 
University of Minnesota, 1961 


Supervisor: Lawrence H. Johnston 


A source of polarized protons for the University of 
Minnesota Linac is described. The hyperfine states of 
hydrogen atoms in a beam are separated using an inhomo- 
geneous magnetic field, and the selected states are ionized 
by electron bombardment. The beam of protons extracted 
from this source has a polarization of .22 and at the 10 
Mev port has an intensity of 2 x 10-** amps. 

Polarization of 40 Mev protons scattered by carbon was 
measured using the polarized beam from the linac. Polar- 
izations of -.02 + .03 at 15° (lab), -10 + .05 at 20° (lab), 
-.06 + .03 at 25° (lab), -04 + .03 at 30° (lab), -.01 + .03 at 
35° (lab), .02 + .06 at 40° (lab) and .8 + .3 at 60° (lab) were 





found. The polarization of .8 + .3 for scattering through 
60 degrees (lab angle) is larger than was anticipated from 
trends in higher energy scattering. According to an analy- 
sis of scattering of protons in a spin-orbit potential by 
Erickson and Cheston’ the negative polarizations at small 
angle indicate the need for a complex part of the spin- 
orbit potential, which would imply that inelastic scattering 
would produce polarization. This view is corroborated by 
measurement of the polarization of protons inelastically 
scattered from the 4.4 Mev level of carbon. The polari- 
zations obtained for the inelastically scattered protons 
are .2+ .2 at 15° (lab), .0 + .1 at 20° (lab), .0 + .1 at 25° 
(lab), -.06 + .10 at 30° (lab), -.10 + .08 at 35° (lab), -.26 
+ .15 at 40° (lab) and .5 + .3 at 60° (lab). 


1. G. W. Erickson and W. B. Cheston, Phys. Rev. 111, 
891(1958). 
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THE RADIATIONS OF Xe’”’ 
(Order No. 61-4903) 


Robert Neagle Forrest, Ph.D. 
University of Oregon, 1959 


Adviser: Harry T. Easterday 


The radiations of Xe’”” have been examined. The en- 
ergies of previously observed gamma rays were found to 
be 58+1, 146+0.5, 173+0.5, 204.5+0.5 and 377.5+0.5- 
kev. Conversion electron intensities relative to gamma- 
ray intensities and internal conversion coefficients were 
measured. A value of 0.91+0.03 was found for the K fluo- 
rescent yield of iodine. An estimate of the disintegration 
energy of Xe’*” has been made. Calculation of the com- 
parative half-life for K capture to the ground state of I?” 
indicate this transition is suppressed. Spin and parity as- 
signments are proposed for the 204 and 377-kev excited 
states of I’”’. 

Microfilm $2.75; Xerox $4.00. 74 pages. 


NONADIABATIC CHANGES 
OF POTENTIAL AND NEUTRON PRODUCTION 
IN FISSION 


(Order No. 61-4772) 


Robert Works Fuller, Ph.D. 
Princeton University, 1961 


Most prompt neutrons from fission are thought to come 
from separated fission fragments excited during scission. 
Can some come out in a prior process: excitation of indi- 
vidual nucleons in the dividing nucleus by nonadiabatic 
changes in the nuclear potential? The question can be 
raised: Can enough energy be transferred to some neu- 
trons to free them by the nonadiabatic distortion of the 
potential as the nucleus fissions? To study this possibility 
we consider a square well containing a Fermi sea of nu- 
cleons in the middle of which is “erupting” an inverted 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





2040 PHYSICS 





square well “volcano.” It rises and divides the original 
square well into the two fission fragments. The energy 
transferred to the nucleons can be calculated analytically 
for the two limiting cases, adiabatic and sudden changes 
of potential. The transition between these limiting situa- 
tions has been studied on a computer. One finds that there 
exist reasonable rates of rise of the volcano (i.e. scission 
times = 5 x 10~™ sec) for which the number of neutrons 
ejected is of the same order of magnitude as on the total 
number of neutrons ejected on the average per act of fis- 
sion due to all mechanisms. By varying the ratio of the 
width of the volcano to the width of the square well, or by 
smoothing the volcano out in space (rounded volcano in- 
stead of an inverted square well volcano), the number of 
particles ejected can be changed also. For a particular 
set of parameters, consistent with the experimentally 
known facts, we find that about 1% of the neutrons in the 
nucleus are ejected. For a heavy nucleus such as Cf?” 
this corresponds to about 1.5 neutrons per fission. 

Measurements of Bowman and Thompson on the angular 
distribution of prompt neutrons from the spontaneous fis- 
sion of Cf**? show a 10-20% excess of neutrons (above what 
is to be expected on the assumption of isotropic neutron 
emission) in the region perpendicular to the line of flight 
of the fission fragments. They call this 10-20% surplus 
the “scission neutrons.” The present study indicates that 
the presence of the scission neutrons may be explained as 
a consequence of the nonadiabatic change of nuclear poten- 
tial. The number of the scission neutrons (about 0.4 to 
0.8 per act of fission) may also be accounted for by this 
mechanism. The particular set of parameters we have 
studied does not exactly fit these figures but it is clear 
that by a slight increase in the adiabaticity of the rise of 
the volcano they could be duplicated. 
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NUCLEON COMPTON SCATTERING 
(Order No. 61-4787) 


Dennis Holliday, Ph.D. 
Princeton University, 1961 


Nucleon Compton scattering is analyzed under the as- 
sumption of the validity of the Mandelstam representation. 
The six covariant amplitudes which determine the scat- 
tering amplitude for this process are chosen in such a way 
that no kinematical singularities are introduced. From 
the analyticity properties of the covariant amplitudes the 
analyticity properties of the elements of the total angular 
momentum submatrices of the scattering matrix are de- 
rived. Subtracted dispersion relations are then written 
for quantities simply related to these elements and are 
partially evaluated in the low-energy region by making 
use of the unitarity conditions and prior studies of the pion 
photoproduction scattering amplitude, while the subtraction 
constants are determined by applying the low-energy 
Compton scattering theorem. The role of the lifetime of 
the 7° meson in this process is discussed. 
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DISPERSION RELATIONS 
FOR PRODUCTION AMPLITUDES 


(Order No. 61-4795) 


Young Suh Kim, Ph.D. 
Princeton University, 1961 


Problems of analyticity and spectral representation are 
discussed for production processes where a nucleon col- 
lides with a boson resulting in a single nucleon and two 
bosons. The discussion is restricted to the cases where 
the bosons in question are photons or pions. For the 
double Compton effect, where all three bosons are photons, 
dispersion relations are derived axiomatically. For all 
other processes, the problem is studied in the framework 
of perturbation theory. In cases where the final state in- 
volves two pions, it is shown that a spectral representation 
is invalid for the variable in which a dispersion relation 
has been previously conjectured. For the rest of the proc- 
esses, the perturbation analysis shows that the amplitudes 
associated with single-loop diagrams satisfy a cut plane 
representation if the electromagnetic interaction is re- 
stricted to its lowest order. The discussion is then con- 
tinued to the problems of higher order diagrams. It is 
shown that the amplitude associated with a certain reduced 
diagram satisfies a dispersion relation. For all other 
Feynman diagrams, the discussion is incomplete but is 
exposed fully to both applicability and limitation of the 
existing technique. Nevertheless, the investigation gives 
a strong indication that the cut plane representation is pos- 
sible for every Feynman amplitude. 
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NEW METHODS OF SPECTROSCOPY 
APPLIED TO THE NUCLEAR 1-p SHELL 


(Order No. 61-4800) 


Daniel Scherwin Koltun, Ph.D. 
Princeton University, 1961 


The intermediate coupling shell model for nuclei is 
considered in terms of the classification of states, intro- 
duced by Elliott, according to the irreducible representa- 
tions of the unitary unimodular group in three dimensions, 
SU;. The properties of this group are used to produce the 
approximate spectrum of a long-range two-body central 
potential, without exchange, acting within an oscillator 
shell. When specialized to the 1-p shell, a more general 
central interaction, including exchange forces, is shown 
to be approximately diagonal in the chosen representation, 
and its approximate spectrum is computed. A method is 
demonstrated for calculating the matrix elements of a 
single-particle spin-orbit force in the representation, 
using the generating functions of the group, SUs. The in- 
termediate coupling energy spectra of the nuclei of the 1-p 
shell are then calculated to first or second order in per- 
turbation theory. The relation of the perturbation wave 
functions, to the functions considered by Kurath and Pic- 
man in their treatment of the 1-p shell, is discussed. 
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THE POSITRON SPECTRA OF 
v**, Mn™, Co™, AND Cu™. 


(Order No. 61-4809) 


John Henry Miller, II, Ph.D. 
Princeton University, 1961 


Each of the nuclides V**, Mn™, Co™, and Cu®™ is char- 
acterized by having N = Z and consequently either its 
ground state or a low excited state should be the central 
state of an isotopic spin multiplet. Because there are not 
enough neutrons to counteract Coulomb repulsion, this 
state should be unstable with respect to positron decay to 
the neighboring lower - Z analogue state. The isotopic 
spin formalism then leads to the value |M|’ = 2 for the 
matrix element of the transition, assuming only charge 
independence of nuclear forces without assuming a par- 
ticular nuclear model — consequently these nuclei can be 
used to obtain values for some of the universal coupling 
constants of beta decay, in particular for combinations of 
Fermi coupling constants (C, , C§, Cy, and C}) because 
these transitions are between states with J = 0. The four 
nuclides were produced by pn reactions using 17 Mev 
protons from the Princeton FM-cyclotron. A lens-type 
beta-spectrometer was placed with its source region 
directly in the external beam of the cyclotron, thus making 
the beam target serve also as the source for the spec- 
trometer. The problem of high background in the beta- 
spectrometer detector was eliminated by: (1) taking ad- 
vantage of the pulsed nature of the beam from an FM 
cyclotron to gate the detector off during and for 80 micro- 
seconds after the beam pulse, thus eliminating the neutrons 
from reactions in the target, walls, and Faraday cup, and 
eliminating gamma rays from any short-lived activities 
formed; (2) eliminating electrons with a helical baffle; 

(3) using an organic scintillator for the detector and sub- 
tracting background from the resulting pulse height curves 
for each current setting of the magnetic spectrometer. 
The Kurie plot analysis of the resulting data lead to end 
points shown in the table below, 





ft (kiloseconds) 
3.10 + .07 
3.20 + .10 
3.29 + .10 
58.3 + 2.0 


Eo (Mev) 

es 6.052 + .028 
Mn™ 6.579 + .027 
Co™ 7.337+ .041 
Cu® 7.443 + .025 




















along with the resulting ft values. A Coulomb energy anal- 
ysis shows that these 1f7/2 and 2p3/2 nuclides fit the Cou- 
lomb energy curves for other isotopic spin transitions and 
mirror nuclei, confirming and extending the slight discon- 
tinuities already known at major magic numbers. The first 
three ft values are all equal within experimental error 
to each other and to other known 0 — 0 isotopic spin 
multiplet transitions such as O“, Al” *, and Cl, thus 
offering further proof of the identity of these transitions 
as J=0—J=0, T=1-— T=1, and the coupling constant 
combinations have been evaluated with standard deviations 
several times smaller than previously known. 
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HALF-LIVES OF 
CERTAIN NUCLEAR LEVELS 


(Order No. 61-4470) 


Theckudukath Daniel Nainan, Ph.D. 
Indiana University, 1961 


Chairman: A. C. G. Mitchell 


Chapter I contains a brief introduction to the theory of 
electromagnetic radiations from nuclei. The radiations 
are classified according to their multipolarities and the 
formula for the transition probability for each type is 
quoted. Apart from some constant factors this depends on 
the nuclear model used. The formulae for single particle 
model and collective model are discussed. The 1-forbid- 
den transitions are also considered. The problem is 
stated, viz, to measure the half-lives of certain excited 
states, and to compare them with the theory, as given in 
this chapter. 


Chapter II describes the principle of the method used 
to measure short half-lives. The half-life of a state is 
measured by counting the number of transitions as a func- 
tion of the time delay between two radiations, one of which 
terminates in the given level, and the other starts from 
the same level. The time is measured by a time-to-pulse 
height converter used in conjunction with two scintillation 
counters. The energies of the radiations concerned are 
chosen by single channel analysers also used in conjunction 
with these same counters. The number of transitions as a 
function of the time is displayed on a 100-channel analyser 
which is gated by the out-put of a triple coincidence cir- 
cuit, which ensures the proper sequence of the radiations 
used. The triple coincidence circuit has, as its inputs, the 
two energy selection pulses, and the output of a fast coin- 
cidence circuit which makes sure that the two radiations 
are coincident within 30 my sec. The special electronic 
apparatus, viz, the time-to-pulse height converter, the 
triple coincidence circuit, and the fast coincidence circuit 
are described in detail. 


Chapter III describes the experiments performed. Two 
well-known cases, viz, the 482 keV level in Ta and the 
124 keV level in Gd™ were used for calibration of the 
apparatus. The states measured and the half lives ob- 
tained are the following: 


(1) 325 keV level in v™: 
(2) 390 keV level in Mn™: 
(3) 1490 keV level in Co”: 
(4) 243 keV level in Se”: 
(5) 155 keV level in Sb”: 
(6) 123 keV level in Cs*’: 
(7) 103 keV level in Eu: 


For those isotopes which have been made in this labo- 
ratory viz Mn, Co”, Sb"*, and Se’, the method of prep- 
aration is also included. 





0.28 + 0.04 x 107° sec 
1.85 + 0.07 x 10~® sec 
1.00 + 0.05 x 107° sec 
1.30 + 0.05 x 107° sec 
0.84 + 0.02 x 107® sec 
4.15 + 0.08 x 10°° sec 
3.83 + 0.07 x 10~® sec 


Chapter IV is a theoretical discussion of the results 
obtained. The measured half-lives have been used to 
compute the mixing ratios of E2 and M1 type radiations 
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in each case. Since there are no exact theoretical for- 
mulae for half-lives these estimates are rough, and one 
has to rely on other results like internal conversion coef- 
ficients and angular correlations for further confirmation 
of the conclusions. Such data are available in many cases, 
and comparison with other people’s data have been carried 
out. 

The isotopes v*', Mn**, Co’, and Se” are discussed 
on the single particle model basis, and the agreement is 
reasonable. The levels in Sb“*® and Cs‘ decay by 1-for- 
bidden transitions and the results are compared with re- 
cent theories on 1-forbiddenness. The Ta™ case is an 
extreme example of 1-forbidden transitions. Eu’™ has 
deviation from collective model formula, and the reason 
for the deviation is discussed. The Gd’ case is also 
compared to the collective model formula. 

Microfilm $2.75; Xerox $3.80. 67 pages. 


PHYSICS, SOLID STATE 


ANGULAR CORRELATION 
OF ANNIHILATION RADIATION 


(Order No. 61-4675) 


John Berry Ashe, Ph.D. 
The University of Texas, 1961 


Supervisor: W. E. Millett 


An apparatus having cylindrical symmetry was used to 
study the angular correlation of annihilation radiation in 
several samples. The samples investigated were: graph- 
ite, diamond, silicon, zinc, lithium fluoride, potassium 
bromide, and teflon. Silicon was studied at three different 
impurity levels and the distributions obtained were the 
same within the experimental uncertainty. 

The data were analyzed to yield N(p), the distribution 
of momenta, as a function of momentum. A calculation 
using Slater electronic wave functions and a positron wave 
function of the form 


dp = 1 
=O 82 2.4, 


PP Pain 


was made for graphite. rmin was varied to fit the experi- 
mental data. The other experimental results are dis- 
cussed. 

In order to investigate the possibility of obtaining 
anisotropy information with a cylindrical type apparatus, 
the collimation at the annular detector was modified by 
placing a lead “butterfly” between the collimator and the 
NaI detector. The “butterfly” blocks alternate quadrants 
of the detector from the sample, thus restricting the range 
of averaging over ¢ /cylindrical coordinates (p,,z)/. 

Oriented graphite crystallites were investigated with 
the anisotropy modification. A distribution of momenta 
that considers preferentially c-axis momentum is com- 
pared with the distribution that considers preferentially 
momentum in the plane of the graphite structure. 

Microfilm $2.75; Xerox $4.40. 82 pages. 





THE CARRIER-RECOMBINATION BEHAVIOR 
AND ANNEALING PROPERTIES OF 
RADIATION-INDUCED RECOMBINATION 
CENTERS IN GERMANIUM 


(Order No. 61-4664) 


Orlie Lindsey Curtis, Jr., Ph.D. 
The University of Tennessee, 1961 


Major Professor: J. O. Thomson 


An investigation has been made of the carrier-recombi- 
nation behavior and annealing properties of radiation- 
induced recombination centers in germanium. In order to 
analyze the recombination behavior, it has been necessary 
to treat the problem of recombination in the presence of 
trapping. A model which explains the experimental results 
in both n- and p-type material for various sorts of irradia- 
tion is presented. On the basis of this model, recombina- 
tion occurs atan energy level 0.36 ev above the valence 
band in gamma-irradiated, n-type germanium. The posi- 
tion of this level is shifted slightly downward for neutron- 
irradiated material. Trapping levels occur in arsenic- 
doped germanium 0.17 ev above the valence band which 
are not present in antimony-doped material. An energy 
level apparently present in unirradiated material acts as 
a trapping center in p-type germanium. It is difficult to 
obtain a value for capture cross sections, but under certain 
assumptions a value for the electron-capture cross section 
in n-type material is obtained: 7x 107'* cm?. The an- 
nealing behavior of antimony-doped germanium is grossly 
different from that of arsenic-doped material. Although 
the annealing behavior is rather complicated, the results 
are consistent with the following model. Irradiation pro- 
duces three major types of defects: interstitials, vacan- 
cies, and vacancy-interstitial pairs. The vacancy-inter- 
stitial pair evidently is responsible for a trapping level 
located 0.25 ev above the valence band. Both the inter- 
stitial and vacancy act as acceptors. The recombination 
level at 0.36 ev belongs to the vacancy. The interstitial 
becomes mobile above room temperature and either an- 
neals or forms a complex with an impurity atom. It is 
thought that the trapping level located 0.17 ev above the 
valence band might be due to an arsenic-interstitial pair. 
The activation energy of motion for the interstitial is about 
0.8 ev. At a somewhat higher temperature the vacancy be- 
comes mobile with an activation energy of motion of ap- 
proximately 1.1 ev. In antimony-doped material the va- 
cancy disappears by association with an antimony atom. 
This process does not occur in arsenic-doped material, 
and higher temperatures are required to produce annealing. 
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GROWTH OF METAL CRYSTALS 
FROM THE VAPOR PHASE 


(Order No. 61-4909) 


Robert Louis Parker, Ph.D. 
University of Maryland, 1960 


Supervisor: Dr. Charles M. Herzfeld 


The rate of growth of zinc crystals from the vapor 
phase has been measured as a function of the vapor super- 
saturation. The experimental arrangement consisted of 
an evacuated pyrex growth vessel in the form of a cylindri- 
cal tube, mounted in a balance arrangement inside a large 
tubular oven. The growth vessel contained a source of 
high purity distilled zinc, at one end, and a tungsten rod 
heat leak at the other end. By proper control of tempera- 
ture distributions, crystals were nucleated and grown from 
the vapor at known supersaturations. The crystal weighing 
system consisted of a photocell detector and a recorder. 

Eleven determinations of crystal weight vs time, for 
values of the supersaturation between 0.009 and 0.09, were 
made. A typical crystal final weight was 200 mg.; a typi- 
cal length of a growth run was 75 hours, at a source tem- 
perature of 390°C. Growth velocity vs supersaturation 
data were deduced from the weight data by use of a simple 
model. 

The rate vs supersaturation curve was found to agree 
qualitatively with the prediction of the theory of Burton, 
Cabrera and Frank, and is the first such result on a mona- 
tomic vapor system. The results indicate that surface 
nucleation is not operative in either the growth or the nu- 
cleation of the crystals. A detailed comparison with the 
BCF theoretical expression gave 0, < 0.01 and BC, = 
0.077; the upper limit on 0, is lower than would be ex- 
pected on the basis of current calculations of the surface- 
vapor evaporation energies and surface diffusion energies 
of monatomic crystals. The value of BC, differs greatly 
from the value unity suggested by BCF for monatomic 
crystals. Some estimates of the possible effect of impuri- 
ties, based on the theory of Cabrera and Vermilyea, were 
made. 

The growth form of zinc from the vapor, a truncated 
pyramid of approximately equal height and base radius, 
is qualitatively explained on the basis of prism-face growth 
rates being considerably reduced from their maximum 
value by the necessary curvature of growth steps on the 
narrow prism faces. 

The presence of dislocations having a screw component 
perpendicular to the basal plane in vapor nucleated and 
grown zinc crystals was deduced not only by the growth 
rate agreement with theory, but also by independent etch- 
ing tests. Although no growth spirals were observed, this 
was not surprising in view of the vertical resolution re- 
quirements to see monatomic steps. 
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MECHANICAL AND ELECTRICAL RELAXATION 
OF LATTICE IMPERFECTIONS 
IN A FLUORITE STRUCTURE 


(Order No. 61-6254) 


John Bryan Wachtman, Jr., Ph.D. 
University of Maryland, 1961 


Supervisor: Dr. Charles M. Herzfeld 


A calculation is given for the mechanical and electrical 
effects in a crystal arising from the motion of vacancies 
each of which is constrained to eight positions at the cor- 
ners of a cube surrounding an impurity atom. The rate 
equations for the occupation probabilities of the sites are 
solved in terms of normal modes and a method of using 
group theory to find these modes is given. The funda- 
mental parameters of the theory are the vacancy jump 
frequency, the dipole moment associated with a vacancy- 
impurity pair, and the average shear strain per vacancy 
jump. Equations are derived giving the effect of the va- 
cancy motion on Young’s modulus, internal friction, di- 
electric constant, and dissipation factor in terms of these 
parameters. These equations predict a single relaxation 
time for the mechanical properties and a single relaxa- 
tion time for the electrical properties; the latter relaxation 
time is predicted to be twice the former. 

Measurements of both mechanical and electrical prop- 
erties were made on pure ThOz2 and on solid solutions 
containing 0.4, 1.0, and 1.5 mole percent CaO in ThOz. 
The results are in accord with the theory, assuming the 
presence of pairs consisting of an oxygen vacancy neigh- 
boring a substitutional calcium ion. The theory quantita- 
tively fits the data on internal friction and dissipation 
factor. The predicted effect is present in the Young’s 
modulus data but is too small for quantitative comparison 
with theory. The dielectric constant data also shows the 
predicted effect, but the data are complicated by the pres- 
ence of an additional variation probably caused by space 
charge formation at the electrodes. The vacancy jump 
frequency is given by woexp(-E/R oT); the value of wy 
decreases slightly and the value of E increases slightly 
with increasing concentration of CaO. The values for 1.5 
percent CaO are w, = 0.31 x 10*/sec and E = 21.5+0.4 
kilocalories/mole. 

The dielectric constant value of 18.4 for pure ThO:2 
was found in contrast to the handbook value of 10.6. An 
internal friction peak was found in a specimen of ThOz 
containing approximately 10 percent La2O;. 
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STUDIES IN EXPERIMENTAL AND 
CLINICAL DIABETES INSIPIDUS 


(Order No. 61-4588) 


Carl Stuart Alexander, Ph.D. 
University of Minnesota, 1961 


Adviser: E. B. Flink, M.D. 


Using animals with experimental diabetes insipidus (DI) 
and human subjects with acquired and congenital nephro- 
genic DI, the role of antidiuretic hormone (ADH) on water 
and electrolyte metabolism was studied under certain con- 
ditions. 


EXPERIMENTAL DI 


Mortality statistics and the development of DI in rats 
following neurohyophysectomy, cautery of the stalk, or 
destruction of hypothalamic nuclei producing ADH were 
observed in over 500 rats. Fluid exchange was noted under 
conditions of drinking 1% saline, and water and/or food 
deprivation for 24 hours followed by water or 1% saline 
ad lib. All these maneuvers more sharply contrasted the 
handling of water by DI rats from normal. The effect of 
vasopression on suppression of thirst in DI and normal 
animals was repeatedly demonstrated, and appears to be 
physiologically important in the control of water balance. 

Interference or antagonism of mineral corticoids with 
the antidiuretic action of ADH was demonstrated. One rat 
with severe DI developed massive anasarca while drinking 
1% saline ad lib, and was the only animal illustrating water 
and salt retention in the presumed absence of ADH. Load- 
ing rats with 1% saline or water per os or by intraperi- 
toneal injection was studied under varying conditions, 
including prior water deprivation, DCA, and ADH admin- 
istration. Under these circumstances DCA enhanced 
sodium excretion in saline loaded hydropenic animals but 
not in DI rats. ADH not only failed in inhibit excretion of 
the saline load, but actually increased excretion of sodium, 
potassium and chloride. 

The effect of drinking 0.5% NaCl -0.2% KCl mixture for 
several months and desoxycorticosterone trimethylacetate 
(DCTMA) administration on the development of hyperten- 
sion was studied in rats with DI, panhypopituitarism and 
in appropriate weight-matched controls including a group 
of sham operated rats. Di rats quickly became dehydrated 
and hypernatremic with serum sodium in some cases ex- 
ceeding 200 meq/liter. Normal rats developed moderate 
hypertension without any effect on serum electrolyte con- 
centration. Total hypophysectomized rats tolerated the 
regime rather poorly. Fluid exchange was diminished and 
they remained hypotensive until cortisone was added to the 
regimen, following which, mild hypertension developed. At 
the time of sacrifice direct aortic blood pressure was 
measured and the organs removed. The weight of the kid- 
neys was found increased uniformly in all rats receiving 





DCTMA; liver weights increased in normal but not in DI 
rats; and adrenal weight decreased in rats treated with 
DCTMA. 


CLINICAL DI 


The peculiar and poorly understood water, electrolyte, 
and temperature regulating disturbances were studied in 
several patients undergoing removal of brain tumors in 
the region of the third ventricle. The erratic and unpre- 
dictable response to ADH and disturbed thirst regulation 
required that ADH be given cautiously during the early 
postoperative period, thus favoring a state of relative de- 
hydration rather than risk water intoxication. 

Increase and decrease respectively, in free water 
clearance (CH20) was observed following administration 
of intravenous and oral thiazide drugs to patients with 
acquired and congenital nephrogenic DI. However, even 
though urine concentration improved and output decreased 
from 1/3 - 1/2 of control values during hydrochlorothia- 
zide therapy, urine remained hypotonic to plasma. 

From response of urine concentration of DI individuals 
given IV or maintenance ADH it is clear that while urine 
output is decreased, urine concentration remains dilute 
most of the time. 

In nephrogenic DI Cy,0 was uninfluenced by purified 
arginine vasopression, lysine vasopressin, oxytocin or 
hyaluronidase. Thus, the cause of this congenital defect 
is still unknown. 
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THE KINESIOLOGY OF THE 
ABDOMINAL COMPRESSION REACTION 


(Order No. 61-5896) 


Dorothy Irene Briggs, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor William B. Youmans 


A steady state type of contraction of the muscles of the 
anterior abdominal wall, rhythmically interrupted by res- 
piration, has been described as the abdominal compression 
reaction (ACR). Similar contractions have been described 
in the literature as being related to respiration, but it has 
been shown that the contractions referred to as the ACR 
apparently produce no expulsion of air from the lungs 
since they occur when expiration is essentially completed. 
It occurs in animals in which some procedure has been 
performed which tends to lower the central blood volume, 
such as sodium pentobarbital anesthesia, hemorrhage, or 
the administration of vasodilator agents. The amplitude 
of the reaction can be reduced by a number of procedures 
which tend to increase the central blood volume, such as 
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vasoconstrictor agents, elastic band-aging of the lower 
extremities, and abdomen, and replacement of lost blood 
volume. 

The kinesiology of the ACR was studied using an ink- 
writing electromyograph. Three types of recording elec- 
trodes were employed. Fifty-one healthy mongrel dogs 
weighing from 10 to 28 Kg. were studied. Two anesthetic 
agents were used, sodium pentobarbital and morphine- 
chloralose. Electromyographic records were taken from 
the external oblique abdominal muscle, the internal oblique 
abdominal muscle, the rectus abdominus, diaphragm, in- 
ternal and external intercostal muscles, and 36 other mus- 
cles of the trunk, neck, thorax, and extremities. 

Electromyographic evidence is presented that not only 
are the muscles of the anterior abdominal wall involved 
in the ACR, but also that the internal intercostal muscles 
show similar steady state contractions, rhythmically in- 
terrupted by respiration. 

A combination of steady state contractions of the mus- 
cles of the anterior abdominal wall and the internal inter- 
costal muscles would serve to provide a splinting of the 
walls of the abdominal and thoracic cavities with the latter 
held in an end expiratory position. The increase in the 
intrathoracic and intra-abdominal pressures thus produced 
provides support to the walls of the large veins of both of 
these cavities and thus tends to decrease their capacity. 
This muscular mechanism aids in maintaining ventricular 
filling despite a lowering of the central blood volume. 

When the ACR is absent, the internal intercostal mus- 
cles function as muscles of expiration. The diaphragm 
and the external intercostal muscles take no part in the 
ACR but function as muscles of inspiration. No other 
major muscular activity is present during the ACR in the 
extremities, trunk, neck, and thorax in the dog. 

The effects upon the amplitude and muscular activity 
pattern of the ACR produced by the following procedures 
were studied: Wrapping of the extremities, abdomen and 
thorax with elastic bandages: Injection of vasopressin: 
Injection of Dibenzyline: Hyperventilation: Positive and 
negative pressure breathing: Ligation of the vertebral 
and common carotid arteries. External pressure applied 
to the extremities and abdomen by elastic bandages is a 
very effective means of diminishing the ACR. This is in 
accord with the view that the ACR is a mechanism for de- 
creasing the capacitance of the venous system. The ACR 
is increased by positive pressure breathing and disappears 
during negative pressure breathing. It is eliminated fol- 
lowing the injection of vasopressin and is brought on by 
the injection of the adrenergic blocking agent Dibenzyline. 
All of these results are in accord with the hypothesis that 
the ACR is elicited when the central blood volume is in- 
adequate. Microfilm $2.75; Xerox $4.00. 72 pages. 





FACTORS AFFECTING THE 
ABDOMINAL COMPRESSION REACTION 


(Order No. 61-5911) 


Larry Dean Davis, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor W. B. Youmans 


The abdominal compression reaction (ACR) consists of 
a steady state contraction of muscles of the abdominal 
wall rhythmically interrupted by breathing. Commonly 
the contraction begins just after completion of expiration 
and increases to a level which is maintained until just 
before the next inspiration when it is suddenly inhibited. 
This type of activity has been observed most frequently 
under conditions which tend to cause inadequate cardiac 
filling. The role of certain factors in eliciting and regu- 
lating the ACR was investigated in dogs under the influence 
of sodium pentobarbital. A record of this activity was 
obtained by recording the associated changes in intra- 
abdominal pressure or lower thoracic circumference. 

The effects of denervation of sinoaortic presso-recep- 
tors were studied on 9 dogs. Carotid sinus denervation 
had no effect on 8 dogs. Bilateral vagotomy performed 
before or after carotid sinus denervation caused a de- 
crease in the ACR in five dogs and an increase in three 
dogs. After complete sinoaortic denervation the ACR was 
still evident in 7 dogs. 

The effects on the ACR of a decrease or an increase 
in amount of blood in the pulmonary system and left side 
of the heart were determined. Blood flow into these areas 
was prevented by obstruction of the pulmonary artery, 
while outflow was prevented by obstruction of the ascend- 
ing aorta. Occlusion of the vessels was produced by in- 
flation of a balloon at the tip of a catheter positioned in 
the vessel. An increase in the ACR followed a decrease 
in the volume and pressure in the pulmonary system and 
left side of the heart, while a decrease in the ACR oc- 
curred after an increase in the volume and pressure in 
the same areas. The reduction in systemic blood flow 
which these procedures cause was shown not to be the sole 
basis for the changes observed. 

The influence of the sinoaortic chemoreceptors was 
studied by injecting sodium cyanide (2 mg.). In each of 
five dogs tested the ACR increased. 

The possible influence on the ACR of afferent fibers in 
the thoracic sympathetic and the phrenic nerves was stud- 
ied by determining the response of the animals following 
the respective denervation to occlusion of the inferior vena 
cava which normally causes an increase in the ACR. Five 
dogs were sympathectomized and in three the phrenic 
nerves were sectioned. The ACR increased following oc- 
clusion of the vena cava in all of the dogs. 

The effects of changes in intrapulmonary pressure 
were investigated. An increase in intrapulmonary pres- 
sure caused an increase in the ACR while a decrease re- 
sulted in an opposite effect. A comparison of the effects 
on the ACR of lung inflation was made in dogs with the 
chest closed and with the chest opened. The ACR appeared 
in all closed chested dogs but either did not appear or was 
reduced in the same dogs with the chest opened. 

Results obtained in this investigation demonstrate that: 
1. The ACR may persist after section of the vagus, phrenic 
and thoracic sympathetic nerves. 2. Increasing the 
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intrapulmonary pressure causes an increase in the ACR 
while decreasing the intrapulmonary pressure promotes 
an opposite effect. 3. An increase in the ACR results 
following a decrease in volume of blood in the pulmonary 
system and left side of the heart, while an increase in 
volume in these areas causes an opposite effect. 4. The 
vagus nerves contain at least two types of fibers capable 
of influencing the ACR. 5. Stimulation of sinoaortic chemo- 
receptors causes an increase inthe ACR. 6. Facts are 
presented which indicate that alterations in intrapulmonary 
pressure promote changes in the ACR by some means 
other than by stimulation of Hering-Breuer receptors. 

The results obtained in this study are compatible with 
the hypothesis that the ACR is concerned with aiding the 
return of blood to the heart and with maintaining cardiac 
filling pressure. 
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STUDIES ON THE INFLUENCE OF 
THE SYMPATHETIC NERVOUS SYSTEM 
ON THE LONGITUDINAL GROWTH 
OF BONES IN DOGS 


(Order No. 61-5874) 


Glenn Gullickson, Jr., Ph.D. 
University of Minnesota, 1961 


The effects of alteration of normal sympathetic ac- 
tivity upon the longitudinal growth of the long bones of the 
hind extremities was studied in young puppies. Sympa- 
thetic hyperactivity was produced by prolonged electrical 
stimulation of one lumbar sympathetic trunk using im- 
planted electrodes. Sympathetic hypoactivity was produced 
by unilateral lumbar sympathectomy. At the conclusion of 
each experimental period, the lengths of the femora, tib- 
iae, and four metatarsals of the hind extremities were 
measured with an osteometric board. The lengths of the 
bones were expressed as the combined length of the femur 
and tibia, the combined length of the four metatarsals, the 
combined length of the femur, tibia and four metatarsals, 
or the combined length of the femur, tibia and longest 
metatarsal. The amount of discrepancy, expressed as 
length or percentage difference, between the experimental 
side and the contralateral control side were determined 
for each combined length. 

In fifteen normal, unoperated dogs the average dis- 
crepancies between the two sides were: 


Combined length of the 
femur and tibia 


Combined length of the 
metatarsals 


Combined length of the 
femur, tibia and 
four metatarsals 


Combined length of the 
femur, tibia and 
longest metatarsal 


+ 0.20 mm. (+ 0.07%) 


+ 0.40 mm. (+ 0.19%) 
+ 0.47 mm. (+ 0.10%) 


+ 0.30 mm. (+ 0.11%) 


In twenty puppies, a lumbar sympathetic trunk was 
stimulated for 20 to 22 hours daily for periods of 31-73 





days, average 51 days. The prolonged stimulation re- 
sulted in a significant decrease in the combined lengths of 
the bones on the stimulated side. The average discrepan- 
cies were: 


Combined length of 
the femur and tibia 


Combined length of the 
metatarsals 


Combined length of all bones. . 


Combined length of the femur, 
tibia and longest metatarsal 


1.43 mm. (0.55%) 


1.57 mm. (0.65%) 
2.99 mm. (0.63%) 


1.83 mm. (0.58%) 


Unilateral lumbar sympathetic ganglionectomy in 
twenty-five puppies resulted in a significant increase in 
the combined lengths of the bones on the ganglionectomized 
side. The experimental period ranged from 61-146 days, 
average 86 days. The average discrepancies were: 


Combined femoral and 
tibial length 


Combined length of the 
metatarsals 


Combined length of all bones... 


1.25 mm. (0.47%) 


3.55 mm. (1.56%) 
4.80 mm. (0.97%) 


Combined length of the femur, 
tibia and longest metatarsal 2.30 mm. (0.70%) 

The relationship between bony length and bodily weight 
was used to estimate the initial lengths of the long bones 
and obtain an approximation of the amount of growth that 
occurred during an observation period. Lumbar sympa- 
thetic stimulation caused an inhibition of the rate of growth 
on the stimulated side averaging 96.7% of normal for the 
combined length of the femur and tibia, 93.5% for the com- 
bined length of the metatarsals, 95.4% for the combined 
length of all bones, and 96.1% for the combined length of 
the femur, tibia and longest metatarsal. Lumbar sym- 
pathetic ganglionectomy resulted in an overgrowth of the 
long bones of the sympathectomized extremity of 101.5%, 
107.7%, 103.9%, and 102.4% of the normal rate for the 
four respective combined lengths. 

In this study, prolonged alterations in sympathetic ac- 
tivity had a significant effect on the longitudinal growth of 
bone. Hyperactivity was associated with a decreased rate 
of growth and hypoactivity with an increased rate. The 
alterations in bony growth which occur as a result of sym- 
pathetic hyperactivity or hypoactivity are apparently due 
to the vascular changes produced at the epiphyseal regions 
of the long bones. 
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The responses of the intestinal circulation to the in- 
travenous administration of E. coli endotoxin and to 
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obstructive elevation of the portal venous pressure in 
order that comparisons might be made between the two ex- 
perimental situations, were examined by investigating: 
(1) pressure in both large and small vessels of the intestine 
and mesentery, (2) vascular radii of intestinal vessels, 
(3) flow through a known amount of intestinal tissue, and 
(4) submucosal tissue pressure. The measurements of 
flow, radius, and pressure provided a basis for an analytic 
approach to evaluating segmental vascular behavior in the 
intestinal circulation by examining alterations in the total 
resistance and fractional resistance in the different vessel 
segments and in the wall tension-radius relationships. 

It was found that total resistance to blood flow in the 
intestinal vascular bed is variable during the early (0 to 
8 minutes) portal hypertensive and arterial hypotensive 
phase following the injection of endotoxin. Nevertheless, 
during this interval the fractional resistance rises sig- 
nificantly in the small vein segment which is probably 
brought about by the localized regions of constriction ob- 
served in the intestinal small veins. However, if the 
portal pressure is obstructively elevated by partial occlu- 
sion of the portal vein, then the total resistance in this 
vascular bed is significantly increased due to a rise in the 
resistance only in the segment between the small arteries 
and venules. Both the serosal and submucosal arterioles 
show constriction which occurs concomitantly with a rise 
in pressure in the small arteries, thus indicating that ac- 
tive tension is developed in the arteriolar vessel wall fol- 
lowing partial occlusion of the portal vein. The secondary 
decline of the arterial pressure after the administration 
of endotoxin is associated with a statistically significant 
decrease in resistance in the segment between the small 
aiteries and venules producing a drop in the total resist- 
ance in the intestinal circulation. However as the arterial 
pressure falls to shock levels (40 to 60 minutes) the total 
resistance rises due to increases in the arterial and ve- 
nous segments, particularly in the venous segment. The 
resistance between the small arteries and venules tends to 
decline as the microscopic vessels become dilated. The 
rise in resistance in the venous segment can be explained 
on the basis of the numerous areas of localized constric- 
tion which are seen in the small veins and venules. It was 
suggested that such a situation accounts for the rise in ven- 
ule pressure, the extreme capillary engorgement of blood, 
the sluggish flow, the local hypoxic appearance of the intes- 
tinal tissue, and the elevated submucosal tissue pressure 
in both the early and late stages of endotoxin shock. 

Interpretation of the results from the tension-radius 
diagrams indicated a change in elastic properties (elastic 
moduli) in the intestinal vessels in the later stages of en- 
dotoxin shock and during obstructive elevation of the portal 
vein pressure. The relaxation of elastic tension of the sub- 
mucosal arterioles following endotoxin was probably due to 
the disappearance of the actively developed tension of the 
smooth muscle associated with the disappearance of the ac- 
tive state, whereas during the period of obstructive eleva- 
tion the elasticity in the vascular wall was probably gov- 
erned by the elastic modulus of contracted smooth muscle. 
During the period 40 to 60 minutes after endotoxin the elas- 
ticity of the intestinal veins was probably also determined 
by the elastic modulus of contracted smooth muscle. 

Elastic moduli (E) were computed for the intestinal 
arterioles and small veins from the initial tension and 
radius changes. The E value for arterioles was found to 
be 2.4 x 10° dynes/cm? and 1.9 x 10° dynes/cm’ for small 
veins. Microfilm $2.75; Xerox $8.20. 177 pages. 
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Variations in ovulation rate due to energy intake and 
breed were studied experimentally in relation to pituitary 
gonadotropic potency and the ability of the ovaries to re- 
spond to gonadotropins. Also, in a second experiment a 
comparison was made of the effects of isocaloric amounts 
of glucose and lard upon mature follicle count at estrus 
when used as supplements to an adequate basal ration. The 
follicular development under progesterone inhibition in 
high and low energy-fed gilts was also studied. A total of 
126 gilts was used in all experiments. 

Anterior pituitary glands were assayed using hypophy- 
sectomized male rats. Testes and ventral prostate weights 
were used as measures of FSH and LH potencies, respec- 
tively. 

Gilts fed a lard supplement at the rate of 0.70 per cent 
of their body weights daily in addition to a basal ration for 
approximately 14 days before estrus had significantly 
greater (P< 0.05) ovulation rates and mature follicle 
counts than non-supplemented control gilts. The interac- 
tions of feeding level and of breed with the number of 
ovulations versus the number of mature follicles were 
non-significant. Thus, equal completeness of ovulation for 
the two feeding regimes and breeds is assumed. 

Total weight of follicular fluid was significantly greater 
(P < 0.05) in supplemented than non-supplemented gilts, 
the differences being due to a greater number of mature 
follicles in the former. Chester White gilts had a greater 
follicular fluid weight than the Poland China (P< 0.01). 

Follicular development tended to be inhibited less by 
progesterone in the high energy than in the low energy-fed 
gilts. The response of the low energy-fed gilts to injected 
gonadotropin (PMS), however, was greater than the high 
energy-fed gilts. The Chester White and Poland China 
breeds were equally inhibited by progesterone in their fol- 
licular development, but the Chester White breed gave 
greater response to PMS than the Poland China (P< 0.01). 
Significantly greater stimulation (P < 0.05) of follicular 
development by PMS during progesterone inhibition was 
produced at the time of third heat than at the time of first 
heat following puberty. 

Feeding regimes of low and high energy failed to show 
any differences in gonadotropic potency per unit weight of 
gland or for the whole anterior pituitary gland or per 100 
pounds body weight. The Poland China breed had higher 
unit gonadotropic potency (P< 0.01), total FSH per 100 
pounds body weight (P < 0.05) and a trend for higher total 
FSH and LH per gland and total LH per 100 pounds body 
weight than the Chester White breed. The release of FSH 
and LH was blocked by injections of progesterone (P < 
0.01). The ratio of FSH:LH was wider in the progesterone- 
injected gilts than in estrous gilts (P < 0.01). 

There were consistent but statistically insignificant 
positive associations of follicular development with unit 
and total gonadotropins and also with total gonadotropins 
per 100 pounds body weight in the estrous gilts and con- 
sistent negative correlations in the progesterone-injected 
gilts. 
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Supplementing with higher isocaloric levels of glucose 
and lard for approximately 14 days in the second experi- 
ment gave essentially equal increases in mature follicles 
and in total follicular fluid weight. The mature follicle 
counts of the Chester White gilts were significantly greater 


POLITICAL 


POLITICAL SCIENCE, GENERAL 


THE POLITICS OF STATE TAXATION: 
A CASE STUDY OF DECISION-MAKING 
IN THE NEW JERSEY LEGISLATURE. 


(Order No. 61-4737) 


Thomas Julius Anton, Ph.D. 
Princeton University, 1961 


This is a case study of one decision of major impor- 
tance made by the New Jersey Legislature during its 1959 
session. The occasion for decision was created by the 
State Supreme Court, which ruled — in March, 1957 — that 
local tax assessors were duty-bound to make their assess- 
ments at 100 per cent of true value. Since almost none of 
the more than 900 local assessors in New Jersey had ever 
followed this practice, the court action promised to create 
a sudden and potentially disastrous revolution in local fi- 
nance. To avert this possibility, a special legislative con- 
ference committee worked out a program of tax reform 
legislation and presented it to the Legislature in February, 
1959. Several months of legislative maneuvering followed, 
during which the Senate approved, and the Assembly failed 
to approve, this program. The activities which led up to 
this negative legislative decision are the primary focus 
here. The purpose of the study is to reach some general 
conclusions about the New Jersey Legislature through de- 
tailed examination of the treatment given to this major 
policy problem. 

Although the traditional case-study technique is em- 
ployed, an attempt is also made to present the material in 
this work in more systematic fashion. Conscious use is 
made of a conceptual scheme organized around the notion 
of decision-making. In brief, this scheme considers 
actors, within an organizational context, oriented to a situa- 
tion, and possessing goals or ends with regard to that situa- 
tion. When there is a real or imagined conflict between 
the goals of different actors, and not all of the goals can 
be realized, an issue is said to exist, and the actors whose 
goals are in conflict are parties to the issue. Within this 
context, politics is defined as the activity by which the 
actors seek to agitate or settle the issue. The issue in 
this case was what to do about the court order for full- 
value local assessments. The issue was resolved through 
the political activity described in the body of this study. 

Use of this conceptual outline provides a basis, first 
for selecting, and then for organizing the data presented 
here. Thus, chapter one delineates those objects, persons, 
conditions and forces which, taken together, constituted 
the “situation” to which members of the Legislature were 
oriented. Chapter two analyzes the New Jersey Legisla- 














than the Poland China gilts (P< 0.01). There was a tend- 
ency for greater follicular development in the glucose or 
lard-supplemented gilts than in the non-supplemented gilts 
when under progesterone inhibition. 
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ture as the “organizational context” within which the actors 
pursued their goals in relation to the situation. Chapter 
three identifies the major “actors” and describes the view 
of the situation held by each. The nature of the “issue” is 
clarified in chapters four and five, which trace out the ef- 
forts of the actors to decide upon a policy in the face of 
serious conflicts of “goals” among them. Chapters six, 
seven and eight describe the “politics” through which the 
various actors sought to secure, or to oppose, enactment 
of the policy reviewed in chapters four and five. The con- 
cluding chapter nine draws much of this material together 
in an effort to answer the question ‘why did this process 
take on the shape that it did?’ The answer to this question 
is followed by a brief section which draws some general 
conclusions regarding the nature of the legislative process 
in New Jersey and the kinds of information required to 
understand it. 

The major conclusion reached here is that, at least 
with regard to issues of major importance, the Legisla- 
ture’s role as decision-maker is severely limited by con- 
ditions which exist as part of the external political environ- 
ment of the state. To some extent this conclusion affirms 
the findings of other students of the legislative process, 
who have emphasized the importance of constituency pres- 
sures on the actions of legislators. But the evidence pre- 
sented here suggests the importance of a much wider range 
of political pressures in conditioning the actions of legisla- 
tors and the Legislature. Some legislators do act as rep- 
resentatives of constituency interests. Others act as can- 
didates for higher political office, or as representatives of 
special economic interests, or as party chieftans, or as 
simply interested citizens. A proper understanding of the 
legislative process in New Jersey with regard to major 
issues, then, must rest on some understanding of the over- 
all political environment in the state which generates these 
varied kinds of pressures. 
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The Wagner Act cases mark a major turning point in 
American constitutional development. From the Civil War 
to the 1930’s, the Supreme Court had built up a body of 
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precedent protective of property rights as defined by clas- 
sical economic theory which hindered the adjustment of 
American society to the realities of industrialism. In re- 
gard to organized labor, particularly, the Court had devel- 
oped the doctrine of liberty of contract and a reading of the 
commerce clause of the Constitution which together denied 
to the federal government the power to deal effectively with 
labor relations. With the decisions in the Wagner Act 
cases, however, the Court finally discarded these doctrines 
and largely surrendered its veto on legislation regulating 
the economic and social life of the nation. 

But this retreat by the Court did not occur before in- 
tensive group conflict during the 1930’s over the issue of 
federal protection of the right to organize and a constitu- 
tional crisis second only to that of the Civil War. Business 
groups during the period of the National Recovery Admin- 
istration were able to retain the control of labor relations 
in the hands of employers by their dominant position in 
relation to the NRA and by appealing to the doctrines of 
the Supreme Court which undermined the constitutional 
basis of federal protection of unionization from 1933 to 
1935. It was not until the passage of the Wagner Act in 
1935, over the strong opposition of business, that em- 
ployer control of labor relations was effectively chal- 
lenged. At the time of its passage, however, the Wagner 
Act seemed of extremely doubtful constitutionality, and the 
opposition of business groups to governmental protection 
of the right of employees to organize was carried over into 
the process of constitutional adjudication during 1935-37. 

This opposition took the form of public and semi-public 
briefs which denounced the Wagner Act as patently uncon- 
stitutional, the effects of which were to encourage a wide- 
s;* 2ad injunctive attack on the activities of the National 
Labor Relations Board and to threaten the Board’s control 
of cases by which the constitutionality of the Act could be 
tested before the Supreme Court. Due to the uniformity of 
the pleadings in such injunctive cases, and the Board’s suc- 
cess in defending its processes in the federal courts, how- 
ever, it was able to retain control of the cases testing the 
validity of the Act. And, after careful preparation of hear- 
ing records and selection of the courts in which its cases 
would be brought, in the spring of 1937, the Board finally 
brought before the Supreme Court five cases upon which 
the validity of the Act could be tested. 

At this point, however, President Franklin Roosevelt, 
major parts of whose domestic program had been invali- 
dated on constitutional grounds, launched an attack on the 
Supreme Court with the intent of adding more Justices to 
it and thereby affecting constitutional interpretation. The 
Wagner Act cases thus became a part of a larger conflict 
over the nature of constitutional doctrine and the role of 
the Court itself within the governmental system. For their 
decision in April of 1937 formed not only a decisive blow 
to the President’s court plan, but also resulted in the 
Supreme Court’s abandonment of the body of laissez faire 
constitutional doctrine built up over the decades since the 
Civil War and approval of vastly expanded national powers. 
By upholding the Wagner Act, the Court began a retreat 
which has resulted in the conflict over such social and 
economic legislation being focused in the legislative, exec- 
utive and administrative branches of the goverment, 
rather than in the area of constitutional adjudication. 
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Indonesia obtained her independence through revolution. 
After four years of fighting a settlement was finally reached 
in December 1949 between the leaders of the nationalist 
revolution and their erstwhile colonial masters, the Dutch. 
From that time onwards power was in the hands of a group 
of nationalist leaders, Mohammad Hatta being the foremost, 
who sought to restore social stability and establish a rule- 
based politics on Western parliamentary lines. 

Broadly the same group of leaders stayed in power until 
1953, although there were frequent cabinet changes, re- 
sulting from a fluid situation in which clique divisions dom- 
inated politics. The cabinets were generally weak. They 
were subjected to a variety of pressures from the army 
and President Soekarno. They operated in a situation dom- 
inated by political ferment, and by expectations which far 
exceeded the rewards available for disbursal. They were 
strongly oriented to problem-solving policies, especially 
to reorganization and development in the administrative 
and economic fields. But they failed to overcome the polit- 
ical obstacles which stood in their way. They found it 
particularly difficult to implement their policies where 
important deprivational consequences were involved, in 
such areas as civil service rationalization, reorganization 
of the army, and peasant squatting on foreign-leased lands. 
Moreover their concern for routinization tended to alienate 
many former revolutionary fighters who sought to partici- 
pate in an integrative and movement-like form of politics. 
Politically they had failed by 1953. 

In the following years government power was wielded 
by a different group of men, men with a weaker commit- 
ment to parliamentary institutions and fewer intense con- 
cerns with problem-solving policies. There was a relax- 
ation of earlier efforts to control the social situation and 
grapple with the political obstacles which stood in the way 
of planned change. In the two years before the elections of 
1955, ideological campaigning dominated the political situ- 
ation, limiting the possibilities of resolute policy action 
and destroying the broad consensus which had existed 
earlier on the purpose of government. 

The elections were depicted in panacea-like terms and 
served for the postponement and accumulation of expecta- 
tions. The post-election situation was quickly found disap- 
pointing, by some because of the continuing lack of effec- 
tive problem-solving policy, and by others because of 
bickering, corruption and the absence of integrative leader- 
ship. The widespread sense of dissatisfaction could readily 
be focused on parties and party leaders. This was done in 
the course of 1956 with the initiative coming on the one 
hand from President Soekarno, who proposed a formula of 
Guided Democracy. By March 1957 there had been a major 
ideological abandonment of parliamentary democracy. The 
parties had been eclipsed -- with the exception of the Com- 
munist Party -- and President Soekarno and various sec- 
tions of the army had grown in power. 

The dissertation treats each of the seven cabinets of the 
period. It discusses them in terms of their orientations, 
in terms of what they attempted to do, both in the field of 
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problem-solving policy and as regards leadership, au- 
thority, and “nation-building,” andinterms of the difficulties 
they faced. It interprets the decline of representative 
government in relation to the decline of the whole civilian- 
and party-led system of government and politics, which 
failed to cope adequately with what was in many respects 
still a revolutionary situation. 

Microfilm $11.85; Xerox $42.25. 938 pages. 
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This thesis is a case study of a local nonpartisan polit- 
ical party, the Arlingtonians for a Better County, or ABC 
Party, which developed in Arlington County, Virginia, a 
suburb of Washington, D. C. The study seeks to answer the 
question of why a local nonpartisan political party should 
flourish in a county which has no tegal prohibitions on the 
activities of the two major national parties. 

Research on this question utilized the observations 
gained as a participant-observer in two campaigns con- 
ducted by the political party under study; lengthy inter- 
views with twelve prominent Arlington political leaders; 
answers to a questionnaire given a test group of ABC pre- 
cinct leaders and a control group of conservative Demo- 
cratic precinct committeemen; and a correlation of County 
Board election returns and census tract data. 

The information obtained from the above sources tends 
to substantiate the hypothesis that strong nonpartisan polit- 
ical organizations can arise and influence the key points of 
decision making in a community’s government when a sig- 
nificant number of local interest groups’ values appear 
threatened by the decisions made and these groups are 
denied access to the decision making points through the 
machinery of the regular “partisan” political organizations. 

Evidence also was obtained which supports the proposi- 
tion that the political division in Arlington tends to be 
largely between old and new residents and that these two 
groups hold markedly different sets of values regarding 
education, segregation, commercial and apartment devel- 
opment, and expansion of public services. The information 
collected further indicates that the political division in the 
County also tends to represent the commuters versus those 
working in the County. 

The fact that federal workers were excluded from active 
support of the major “partisan” party organizations by the 
Hatch Act was believed a major factor in encouraging de- 
velopment of the ABC Party. It was found that Federal 


employment tends to be related to support of the ABC Party. 


However, it is not considered the predominant factor be- 
hind the rise of the local nonpartisan party in Arlington, 
since this phenomenon does not occur in similar suburban 
communities with large numbers of Federal employees. 
The Arlingtonians for a Better County appears to be a 
local political organization which has united numerous local 
interest groups around an agreed set of general values. 
The chief opposition, the local Democratic Party, repre- 





sents a political party with no agreed set of values but 
rather two factions with widely separated points of view on 
most local problems. The conservative faction controls the 
machinery of the local Democratic Party and is the chief 
antagonist of the ABC Party. There is a considerable 
overlapping of membership between the liberal Democratic 
faction and the ABC Party. Local interest group support 
for ABC was found to center in civic associations and 
school groups, while the local business and professional 
men’s organizations furnish most of the active conserva- 
tive Democratic supporters. 
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This is a case study of the policy process in Minnesota 
in 1955. At the time the governor was a Democratic- 
Farmer-Laborite. His party controlled the state House of 
Representatives by a majority of one in a body of 131. The 
Republicans controlled the Senate by a large margin. 

Considered in this study are the development of the 
governor’s legislative program, legislative response to it, 
and influences on both the governor and the legislature. 
Information was collected by direct observation. The author 
attended the governor’s policy-making conferences, many 
of his meetings with members of the legislature, and the 
caucuses of the Liberal (Democratic-Farmer-Labor) group 
in the legislature. Direct observation was supplemented by 
analysis of legislative roll calls. 

Special attention is paid to the activity of groups which 
will reappear in Minnesota and which do appear in other 
states. There is, therefore, the possibility of comparing 
the results of this study with the results of studies which 
might be made in the future. Relationships between groups 
in the policy process are stated as often as possible in 
terms of power, that is, the ability to control the actions 
of other persons or groups. 

It is concluded that direct, external influences on the 
governor were not strong. Influences are defined as factors 
which singly or in conjunction with other factors may de- 
termine to some extent a decision to behave one way in- 
stead of another. The qualifying adjectives “direct, ex- 
ternal” are used to eliminate from consideration internal 
compulsions and calculation of “anticipated reactions.” 

The conclusion reported here is based on analysis of the 
origins of proposals considered by the governor, attend- 
ance at gubernatorial policy-meetings, the vigor with which 
claims were made on the governor, and the frequence of 
occasions when groups were able to reverse tentative guber- 
natorial policy-decisions. The weakness of influences on 
the governor is explained in part by noting that groups which 
might have attempted to control the governor did not per- 
ceive their roles in that way. 

The governor’s program went to the legislature in 85 
bills. Legislative response to most of them was nonparti- 
san and favorable. The governor’s tax program, however, 
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was the subject of bitter partisan dispute as were his pro- 
posals relating to reorganization of the executive branch 
and revision of state election laws. Some education and 
labor bills created partisan disputes which were usually 
resolved by compromise. 

When the Conservatives (Republicans) opposed the gov- 
ernor, the Liberals (Democratic-Farmer-Laborites) sup- 
ported him. The Liberal index of cohesion on gubernato- 
rial bills opposed by the Conservatives was 80 in the House 
and 72 in the Senate. Urban and rural cross-pressures 
were weak. Many factors explain the strength of party in- 
fluence on the Liberals. Most important in the view of the 
author was the governor’s evident ability to do those things 
expected in the situation by members of the Liberal group. 
It may be added that officers of the DFL organization 
were rarely seen in the legislature and that the organiza- 
tion itself was not strong as measured by various criteria. 

Interest group activity was distinctly patterned. For 
example, all the groups which approached the governor 
were aggressive, that is, seeking government action to 
alter existing arrangements. It is concluded that interest 
group activity is determined by the nature of group claims, 
the strength and location in the policy process of the party 
for which various groups have an affinity, and by the dis- 
tribution of power within the political parties. 
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The term “Scientific Value Relativism” has been used 
by Arnold Brecht in his book Political Theory: The Foun- 
dations of Twentieth Century Political Thought (Princeton, 
1959) to designate the doctrine that it is impossible to es- 
tablish values scientifically. Science can say that X is 
“valuable” only in relation to the empirical questions of 
whether people do in fact regard X as valuable or whether 
in fact X is useful for the attainment of some goal or pur- 
pose. Brecht has taken this concept and shown that it is 
inseparably linked to scientific method and that as one has 
extended its influence the other has also. In the period of 
time which has elapsed since the appearance of Brecht’s 
book no one has questioned in print his proposition that 
what he designates as “Scientific Value Relativism” has 
grown greatly in influence among political scientists. If 
one can judge from the absence of clamor, it would appear 
that a consensus exists on this point. 

Nonetheless, there is much that we do not know about 
scientific value relativism. Brecht’s admirable study 
brings together a great quantity of valuable material and 
presents an excellent interpretation of what the doctrine 
entails. But in his description of how the doctrine made its 
way into American political science, Brecht is on the 
sketchy side and, I believe, incorrect in his interpretation 
of the role which Charles Merriam played in the process. 
It is in an attempt to supply some of the deficiencies in 
this area that my study is made. Essentially, I am trying 
to accomplish three purposes: 











a. to analyze the nature of scientific value rela- 
tivism and to state its practical consequences. 


to trace the background and spread of this doc- 
trine in America rather more fully than Brecht 
was able to do. 


to state the reactions to this doctrine of the 
American political science profession. 


Duplication of a certain amount of Brecht’s study has been 
unavoidable in the pursuit of these goals. Such duplication 
has been kept to the bare minimum required for narrative 
flow. Unlike Brecht, I have placed more emphasis on cer- 
tain leading individuals. The men selected for this exami- 
nation are: Arthus F. Bentley, Charles E. Merriam, 
George E. G. Catlin, and Harold Lasswell. These men 
were chosen because of their influence on American polit- 
ical science and because they stand as indicators of a grow- 
ing scientism among American social scientists. It is 
hoped that the chapter devoted to each of these men suc- 
ceeds in providing a greater depth of treatment than would 
otherwise have been the case. 
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A persistent strain in American political thought has 
viewed the United States as a “great experiment” in free 
government. The Jeffersonian view was that America was 
destined to be free of the tyrannical governments associ- 
ated with the European monarchies, and would be peopled 
by a hardy agrarian middle class, untainted by extremes 
of wealth and poverty, and the accompanying class con- 
flicts identified with the European industrial society. 

A similar optimism about America also informed the 
outlook of certain English Liberals of the middle of the 
nineteenth century. At home the presence of an aristoc- 
racy and a rigid class structure often meant a denial of 
opportunities for rising in the world for those lacking the 
requisite family and social connections. But in America 
it was thought that Liberal ideals were being fulfilled ina 
society in which individual talents were freely recognized, 
and a man’s success in life was guaranteed by the posses- 
sion of the virtues of frugality, self-reliance, and ambition. 

The evolution of the political thought of E. L. Godkin 
illustrates the transformation of classic nineteenth- 
century liberalism into a basically conservative outlook. 
Godkin came to the United States in the 1850’s thoroughly 
imbued with the utilitarian philosophy of the Philosophic 
Radicals such as Bentham and James Mill. His early 
writings display the basic tenets of the classic English 
Liberals: a thoroughgoing majoritarianism; faith in an 
enlightened public opinion shaped by the press and the 
educated middle class; lack of concern for institutional 
checks on majority rule; belief in equality of opportunity 
as the essence of democracy; and a firm commitment to 
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the laissez faire view of the role of government. This 
thesis traces the gradual decay of his optimism concerning 
the “great experiment” in free government in America, his 


growing pessimism about the fate of his early liberal ideals, 


and his own turning away from them in some instances. 

My major conclusion is that Godkin succumbed to pes- 
simism and despair largely because the rapidly industri- 
alizing society of the post-Civil War years seemed a de- 
parture from, and a denial of, many of his basic values. 
His brand of liberalism was tied to the conditions of a 
basically pre-industrial society. A nostalgic idealization 
of the agrarian culture of pre-Civil War New England re- 
flected a truly Jeffersonian belief in a society of small 
property holders and artisans practicing the individualistic 
virtues of the Protestant Ethic as the only sound basis of 
the good society. 

The gradual disappearance of this way of life led him 
to advocate strange, and often reactionary measures, ina 
frantic effort to reverse the course of events. For exam- 
ple, like Jefferson, his faith in the capacity of men for self- 
government rested on the perpetuation of an electorate 
composed of sturdy, independent freeholders. Being de- 
pendent on no man for their livelihood, they were immune 
to the blandishments of demagogues attempting to buy their 
votes, and could be counted on to exercise the franchise 
with discretion. But the logic of this position dictated that 
the appearance of a propertyless urban working class be 
followed by a narrowing of the base of the electorate. 
Hence we find Godkin, as late as the 1870’s, advocating the 
restriction of the franchise to those who owned property 
and paid taxes! 

While he might recognize the degree to which the new 
industrialism was transforming the economy, he had little 
to offer in the way of practical measures to cope with the 
changing times. Tariff reform was his main concern: if 
the urban working class and the Western agrarian element 
had become infected with ideas of government paternalism, 
they were only following the example of the manufacturing 
interests. That his eyes were really fixed on an ideal out 
of America’s past is shown by his support for the cooper- 
ative movement. Under the impetus of industrialization 
society seemed to be dividing into two classes, capital and 
labor. The growth of the great corporations and the trade 
unions was killing off the old small-scale, free enterprise 
economy of an earlier era. Thus Godkin turned to advo- 
cacy of the cooperative movement inthe belief that it would 
open up fresh entrepreneurial opportunities for the workers, 
free them of their dependence on the managers of the cor- 
porations, and enable them to become proprietors of their 
own businesses, thus saving the United States from the 
threatening repetition of the European experience of class 
conflict. 

Godkins’s commitment to the principle of laissez faire 
kept him from ever advocating government action to re- 
dress any of the inequities of society, economic or other- 
wise. He was typical of the prosperous, successful middle 
class liberals of his day in his inclination to write off the 
less fortunate members of society as moral failures. As 
a consequence he remained almost totally unsympathetic 
to the plight of the Negro in the years following the Civil 
War. The conclusion is unavoidable that Godkin must bear 
a major burden of responsibility for inducing Northern 
public opinion to accept the Southern consignment of the 
Negro to second-class citizenship. 

The liberals of the nineteenth-century were unable to 





recognize the beneficial results that might flow from posi- 
tive state action. So itwasthat Godkin defended the laissez 
faire position with the traditional array of arguments: the 
laws of political economy could not be altered in their 
operation; there could be no stopping-point short of so- 
cialism once government intervention began; a paternal- 
istic government would destroy the morals of the Ameri- 
can people by making them wards of the state. All of these 
arguments were supported by a decidedly Burkean dislike 
of change. 

In summary, Godkin proved unable to come to terms 
with the rise of industrialism. The growth of manufactures 
was undermining the civic morality of the American people 
in many ways. The tide of immigrants was flooding the 
country with workers raised in the Old World public mo- 
rality who lacked the civic virtue necessary for self- 
government. At the same time he feared that by sheer 
weight of numbers they were shouldering aside the natives 
of Anglo-Saxon stock who were the real repository of civic 
virtue. In this regard one senses in Godkin’s reaction to 
the type of men being produced by the rise of industrialism 
a feeling of frustration and humiliation characteristic of 
the class of Mugwump patricians who could no longer com- 
mand their former deference and respect. To Godkin the 
enterprising individualism of an earlier era had made the 
business world an arena that fostered the development of 
that sound moral character which was the prerequisite of 
civic virtue. But in the industrialized society of the latter 
part of the nineteenth century success in business was no 
longer, in Godkin’s eyes, a reliable index of the possession 
of those moral values he cherished. 

Thus the dominant note in Godkin’s political thought is 
one of nostalgia for a way of life eclipsed by the spread of 
the modern corporate form of industry. Indeed, Godkin 
marks the beginning of the development of that retrospec- 
tive and nostalgic cast of mind which was to be such an 
important factor in the Progressive era, culminating in 
people like Wilson, who freely admitted that his aim was to 
reverse the damage done by four decades of corporate or- 
ganization, and to return to the old nation of the pre-Civil 
War era: the America of genuine opportunity, free enter- 
prise and competition. 
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The work is in ten chapters and is approximately 360 
pages in length. The introductory chapter concerns the 
Steel Seizure case, decided in 1952, in which Taft’s view- 
point of the presidency is raised by District Judge David 
Pine. The difficulty of ascertaining what powers the Pres- 
ident possesses is pointed out by the Steel Seizure case 
and by the first chapter. Following two chapters on general 
aspects of the powers of the President in order to estab- 
lish a reader’s knowledge of that office for comvarative 
purposes, the last seven chapters are concerned with Taft’s 
use of the presidential powers while actually in office. 
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Primarily the use of the legislative powers is emphasized; 
however, the power of appointment and foreign affairs are 
also discussed. 

Chapter four introduces Taft as a President at the time 
of his inauguration and points out his debt to Roosevelt for 
obtaining the Republican nomination as President. Taft’s 
handling of the special session of Congress in 1909 to 
amend the tariff is the main subject of chapters four, five 
and six. The causes for calling the special session, Taft’s 
attempt to adjust to the presidential office, his use of pa- 
tronage and his relationships with congressional leaders 
are explored. 

An attempt has been made to examine Taft’s role as the 
party leader during the split between the regular and the 
progressive or insurgent Republicans. This is continued 
throughout chapter seven and some of the causes of the 
split are discussed. Partially this is done by reviewing 
Taft’s part in the regular session of the 1909-10 Congress. 

The election of 1910 added to the Republican party split 
and Taft’s attempts to defeat the insurgent candidates and 
his aid to the regular candidates of the Republican party 
are pointed out. Later Taft tried to unite the Republican 
party during the short session of Congress in 1910-11 but 
the attempt was not successful. 

The tariff issue, which tended to characterize Taft’s 
administration, continued to worry him, and during the 
short session of Congress in 1910-11 he saw to the intro- 
duction of two measures designed to curb tariff reform 
measures of the Democrats. One was a tariff commission 
and the other was a reciprocity agreement with Canada. 

It was Taft’s fight to push reciprocity through Congress 
that forms the basis for the discussion in chapters eight 
and nine. 

The dissertation describes some parallels and contrasts 
which can be drawn between the uses a new President makes 
of his powers and the uses he makes of them after being 
in office for two years. It is this, along with the day to day 
decisions that the President makes to gain his legislation, 
that forms the central theme of the work. The dissertation 
may be characterized as being a behaviorist’s study of the 
office of the President in regard to the legislative function; 
it contrasts Taft’s part in two important Acts, the Payne- 
Aldrich Tariff Act of 1909 and the Canadian Reciprocity 
Act of 1911. Microfilm $4.85; Xerox $17.10. 380 pages. 
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Currently popular are two apparently unrelated proposi- 
tions about political life in local communities. The first 
suggests that a “community power structure” decides all 
important local issues. The second asserts that the local 
citizenry through a lay board runs the community’s public 
schools. The purpose of this study is threefold: first, to 
discover who makes educational decisions; second, to dis- 
cover who makes decisions on other community issues; 





and third, to determine whether the same or different com- 
munity actors decide the two types of issues. 

Case studies of two dissimilar New Jersey communities 
--one a city, the other a suburb--provide the setting for 
examination of decision-making on both educational and non- 
educational issues. In investigating three school budgets 
and one school bond issue, several stages of decision- 
making are conceived. Stage One--Initiation--includes 
recognition of the problem and definition of needs, fact- 
gathering and fact-assembly, and preliminary formulation 
of proposals. Stage Two--Aggregation of Support--in- 
volves intra-group or intra-elite organizing and mobilizing 
and modification and reformulation of proposals. Stage 
Three--Promulgation--comprises campaign activities seek- 
ing public sanctioning or rejection. Stage Four--Application 
--concerns the administration of the official decision. 

On all issues a community actor’s decision-making in- 
fluence depends upon a variety of factors. Resources, in- 
cluding wealth, income, status, officiality, disciplined or- 
ganization, et cetera, are prerequisite but not sufficient. 
Appropriateness and disposability of resources are also 
important. Equally critical is the actor’s concern about 
the outcome of the issues in question. Related to concern 
is the actor’s assessment of rewards versus risks stem- 
ming from his involvement. 

These studies suggest among others the following prop- 
ositions about community influence: (1) Only a small num- 
ber of actors participate in the resolution of any single 
issue. (2) In order for an actor to become concerned, the 
issue being discussed must touch upon an aspect of his life 
he considers important. (3) Different issues are considered 
important by different actors. 

More specifically, these studies suggest among others 
the following general propositions about public school in- 
fluence: (1) Although state aid, laws, and regulations have 
some effect on how local school decisions are made, wide 
scope for decision-making is left to individual actors with- 
in the communities. (2) On esoteric or narrow-audience 
issues, i.e. curriculum and personnel, the school superin- 
tendent has ample scope for relatively free determination. 
(3) On exoteric or wide-audience issues, i.e. school budgets 
and bond issues, the superintendent: recognizes and de- 
termines school needs; supervises the assembly of data 
to be presented to the community; formulates initial pro- 
posals; together with the school board activates support 
groups for public campaigning; determines the final pro- 
posal to be presented to the community; furnishes behind- 
the-scenes assistance to the school board and citizens or- 
ganizations during the public campaign; and administers 
the final decision. 

Public school decisions in both communities are im- 
portant ones. They are made primarily by professional 
educators, especially the school superintendent. However, 
other community decisions are made by a variety of other 
local actors. Therefore, the “community power structure” 
thesis seems to need pluralistic qualification. Also in need 
of revision is the thesis that local citizens shape local 
public school politics. 
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Anti-colonial agitation was one aspect only of the na- 
tionalist movement in Nigeria. An equally absorbing chal- 
lenge to the nationalist elite was the need to integrate a 
multiplicity of cultural nationalites into a united nation. 
These goals were pursued at the conference table by rival 
Nigerian leaders and representatives of the British Gov- 
ernment. Their efforts produced the Independence Consti- 
tution of 1960, a federal charter, synthesizing an accom- 
modation of social interests which required the better 
part of a decade to achieve. During this terminal phase 
of colonial rule, the rival Nigerian leaders secured their 
claims to represent the Nigerian people by means of dem- 
ocratic elections. Their principal instrumentalities for 
political mobilization and constitutional agitation were 
nationalistic political parties. 

Since 1952, Nigerian politics has been dominated by 
three major political parties, each one forming the Gov- 
ernment of a constituent Regionof the Federation and oper- 
ating in other Regions independently or through allied minor 
parties. The Government of the Federation is formed by 
a coalition of the governing parties of the Northern 
and Eastern Regions, while the governing party of the 
Western Region provides the Federal Opposition. This 
study inquires into situations of party competition and 
intra-party conflict which illustrate the social bases, is- 
sues, and strategies of political action in Nigeria. Im- 
portant interest groups are identified, their relationships 
to political parties are examined, and their influence is 
appraised. It emerges, as a principal finding, that the 
major political parties are deeply rooted in the fabric of 
Nigerian society and securely entrenched in control of all 
but a few of those non-party institutions which might other- 
wise limit the extent of party power. 

The dissertation includes a survey of the socio-political 
setting (Chapter I) and three parts. Part I (Chapters II- 
III), traces the “rise of political parties” prior to 1954. It 
is observed that the interests of a modernizing class were 
expressed in the form of cultural nationalism, involving 
the formation of ethnic group associations at supra-tribal 
levels. Cultural nationalism facilitated political collabora- 
tion between the nationalist elite, traditional authorities, 
and opinion leaders in all walks of life, leading to the es- 
tablishment of effective party government in all Regions 
as a prelude to the attainment of national independence. 

Part II (Chapters IV-VIII), “studies in power and con- 
flict,” is focused on the period 1954-1959. Two narrative 
chapters show the generation of inner-party tensions by 
fundamental issues of public policy in the Eastern Region, 
e.g., the question of democratic versus communal repre- 
sentation in local government, the issue of rectitude in the 
management of public affairs, and an epic controversy be- 
tween nationalists and colonial officials over policies with 
respect to indigenous banking and economic development. 
A third chapter analyzes the development of the governing 
party in the Western Region from an elitist movement based 





on a single cultural nationality into a mass membership 
party of multicultural composition. The foundation of this 
party in areas of traditional habitation is observed to have 
been secured by control of the traditional-legal system of 
chieftaincy. In a few areas, the party encountered opposi- 
tion among communal interest groups, and a chapter is 
devoted to the study of a political cleavage between the 
people of a traditional community and an emergent class in 
the capital city of the Western Region. In the Northern Re- 
gion, party competition has arisen from the ferment of 
traditional class conflict in the quasi-feudal, theocratic 
states of the Northern Emirs. It is observed that populist 
opposition to the incumbent conservative leadership of the 
North is enfeebled by ethnic sectarianism, religious sepa- 
ratism, and the enforcement of traditional limitations on 
civil liberty. 

Part III (Chapters IX-XI), presents a systematic analy- 
sis of party structure and organization. A set of struc- 
tural categories, developed specifically for use in the study 
of party systems in an African setting, elucidates the mul- 
tiple relationships between the three major parties and 
various non-party groups which are subject to party control 
or involved in the performance of party functions. Two 
case studies of party penetration into the social structure 
at local levels are included. The evidence is summarized 
and interpreted in a final chapter which looks toward the 
study of power in Nigeria, and conclusions are drawn with 
respect to the nature of participation in political parties, 
the role of new and rising classes, the structure of the 
party system as a whole, and the future of Nigerian democ- 
racy. Microfilm $11.65; Xerox $41.95. 932 pages. 
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Movements to reorganize local government in metro- 
politan areas have been characterized by a singular lack 
of success. The purpose of this study is to try and dis- 
cover some of the reasons for success and failure. 

The two most common scholarly approaches are (1) the 
general study, which surveys the surface manifestations of 
the metropolitan problem throughout the United States, 
and (2) the case study that intensively analyzes a particular 
metropolis. One can’t go intensively enough into the areas 
it surveys and the other can’t generalize from the findings 
of a single case. This study uses a comparative approach 
in an attempt to avoid these difficulties. Six metropolitan 
areas are included: three in which reforms succeeded in 
the 1950’s (Atlanta, Toronto, and Miami), and three in 
which intensive case studies have been conducted during the 
past five years (St. Louis, Dayton, and Milwaukee). 

The basic method is descriptive and the approach that 
of participant observer -- as a member of the research 
staff in the case study areas. 

Few persons are without necessary urban-type services 
provided by a patchwork of public and private arrangements. 
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Suburban units have found various ways of finessing serv- 
ices and economies-of-scale without resorting to radical 

reform. County governments are evolving into municipal 

service providing units. 

General reform seems more likely where the rate of 
growth is high, leadership structure is monolithic, or the 
state takes positive action. Service consolidation is easier 
for a new function, where there are no pre-existing bu- 
reaucracies, or the problem is demonstrably serious. 

Metropolitan studies are not a vehicle for securing re- 
form. They may point up needs to potential leaders or 
serve as a public hearing after a decision has been made 
by community leaders. The selection of a particular re- 
form is a political question. 

Metropolitan reforms seem to succeed in those places 
where citizen participation in local government is low and 
fail where it is high. Effective community leadership and 
high citizen interest may be contradictory. Citizen interest 
and favorable attitudes toward reform are more related to 
education than municipal size. Most residents are uncon- 
cerned. Groups favoring and opposing are remarkably 
consistent from place to place, the difference lies in their 
leadership position in the community. Leadership can be 
viewed as a continuum from monolithic to plural to amor- 
phous. However, the geographic reach of the leadership 
sectors has to be taken into consideration. There is a 
close relationship of the economy to the leadership pattern. 
Financial and commercial centers appear monolithic and 
diverse economies plural. Manager government and non- 
partisan elections do not develop strong political leaders. 

The role of the state is very important. However, state 
action is unlikely because of the lack of leadership and 
dispersal of power at the state level. 

Some of the basic reasons for dissatisfaction with the 
status quo are federal reasons. The one prospect for gen- 
eral change is federal action of federal stimulation of state 
action. The locality by locality approach has been tried 
and found wanting. 

Municipal anarchy is costly. Development, some service 
problems, and socialization can be solved only through 
political integration. There is no way of controlling the 
destiny of the metropolis. It is in danger of becoming a 
“colossal, clotted, self-defeating mess.” * 


1. Lewis Mumford, The City in History (New York: 
Harcourt, Brace and World, 1961), p. 563. 
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This study deals with the leadership career of Walter 
Francis White (1893-1955), former Executive Secretary of 
the National Association for the Advancement of Colored 
People from 1931-1955. It is an empirical study of a single 
case of political interest group leadership employing con- 





ceptual tools which were assumed to be useful in describing 
and analyzing interest group leadership. 

Two basic assumptions constitute the conceptual frame 
of the study. First, leadership is assumed to be situationally 
determined. Second, the significance of political interest 
groups is assumed to be crucial to political processes in 
the United States. Accordingly, the situational approach to 
leadership and the group basis of politics theory are em- 
ployed as the major conceptual tools. 

The data were acquired through fifty-four unstructured 
personal interviews and consultations with competent 
scholars and with close friends and associates of White; 
intensive examination of White’s private papers; and the 
careful reading of a large number of documents and sec- 
ondary materials. These data were thoroughly evaluated 
and interpreted to produce the substance of the study. 

Seven variables were assumed to have been factors 
which combined to create a three-dimensional frame within 
which White’s leadership occurred. These were: 


1. the general character of American politics; 
2. the minority status of Negroes; 
the character of Negro leadership; 
the associational character of the NAACP; 
White’s personality; 


the pattern of interpersonal relations in which 
White was involved; and 


vs White’s private motives. 


Variables 1, 2, and 3 were seen to shape the external di- 
mension of White’s situation; variable 4 in conjunction 
with 1, 2, and 3 helped structure the internal dimension; 
and variables 5 and 6 were crucial for the personal di- 
mension. Variable 7 could not be assessed from the avail- 
able data. 


The general conclusions arrived at were that: 


3. White’s leadership was highly personalized al- 
though within a bureaucracy. 


White’s control over the NAAC P’s communica- 
tions system was a critical factor in his ability 
to control and manage the Association. 


White’s leadership was most secure when he 
identified with the powerful active minority with- 
in the Board of Directors of the NAACP. 


The inferior status and low level of political 
competence of Negroes necessitated a high degree 
of centralization of power within the NAACP, 


Skillful use of the technique of appealing to the 
rules of the game was an essential feature of 
White’s leadership by which he helped convert a 
minority’s disadvantaged position into one of 
strength. 
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White’s acceptability personally to the dominant 
white majority greatly facilitated his successes as 
a leader in national politics but produced reactions 
of pride among his following countered by suspi- 
cion and envy on the part of many of them. 


7. White’s leadership was so personal in its char- 
acter that his physical absence from the National 
Office placed unusual stress upon the security of 
his office and power. 


8. White’s leadership became outmoded as a result 
of changes in the situational requirements for 
NAACP and equal rights leadership, resulting in 
a sharp decline in White’s power. 


All of these reflect the intense interplay of personal and 
situational factors as determinants of White’s leadership. 
Microfilm $4.00; Xerox $13.95. 309 pages. 
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The United States sought to influence Italian voters to 
vote against the leftist bloc, the Popular Front, in Italy’s 
crucial 1948 general election. This effort, which was ona 
scale hitherto unprecedented, was carried on by official 
and unofficial American agencies and consisted both of 
propaganda by deed and propaganda by word. The official 
propaganda effort was made essentially by two agencies, 
the United States Information Service and the Public Rela- 
tions Office of the Foreign Aid mission to Italy, which 
publicized the flood of economic assistance America was 
pouring into Italy. These agencies used the various mass 
media---newspapers, radio, films---as well as libraries, 
exhibits andthe exchange of persons to publicize U.S. aidand 
to give Italians information about U.S. foreign policies and 
the American way of life. 

Just before Italy’s election campaign, Czechoslovakia 
had been seized by the Communists as the result of a coup 
during an election, and many in the West feared Italy was 
next on the Red timetable. For this and other reasons the 
international situation was tense in early 1948 and many 
voters came to feel they were being called upon to make a 
critical choice at the polls that would decide whether Italy 
would go Communist or stay democratic. This critical 
international situation was the second of the important var- 
iables involved in the study. 

The third and fourth variables of importance were the 
campaign of the Catholic church and its lay organizations 
in support of the Christian Democratic party and the cam- 
paign of the other democratic forces, including other polit- 





ical parties. Both these campaigns were directed prima- 
rily, of course, against the Popular Front. Of the two, the 
Catholic campaign was on the larger scale and the more 
effective. The campaign of the Christian Democratic party 
itself was strongly supported by the Catholic church in 
word and deed and by two important lay organizations of the 
church, Catholic Action and the newly-formed Civic Com- 
mittees. The latter were set up in most parishes soon 
after the Front had won an overwhelming victory in a local 
election in Pescara, a city previously regarded as “safe” 
for the democratic parties, and seemed on its way to win 

at least 40 per cent of the vote in the general election. 

The United States intensified its official propaganda and 
assistance efforts prior to the election. In addition, the 
United States officially stated that aid to Italy would cease 
if a Communist-dominated government were voted into 
power. It joined Britain and France in urging return of 
Trieste to Italy, and proposed again that Italy be made a 
member of the United Nations---a proposal vetoed by the 
Soviet Union. An unprecedented private campaign of prop- 
aganda, including especially the sending of millions of let- 
ters to Italy, and of aid and other deeds was carried on. 

The American effort, particularly the aid and the 
promise of more underthe Marshall plan, was an important 
contributing factor in the campaign, which ended with the 
Christian Democrats winning nearly 50 per cent of the vote 
and the Front about 31 per cent. This conclusion was ar- 
rived at by search into authorities, by comparing the U.S. 
campaign with what is known about propaganda techniques 
and by investigating vote shifts between 1946 and 1948. Its 
effectiveness, while apparent, cannot be separated, however, 
from that of the three other important associated variables. 

A general conclusion is that the United States should 
intelligently gear its foreign policy to the needs and aspi- 
rations of foreign peoples and should not neglect propa- 
ganda as one of the important instruments of that policy. 
Microfilm $6.00; Xerox $21.20. 469 pages. 
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Daniel Meier Lewin, Ph.D. 
Princeton University, 1961 


The dissertation deals with the reconstruction of the 
Foreign Service after the Second World War, the occupa- 
tional and social origin of the diplomats and how they are 
selected and trained. Pre-entry training in law is also 
considered. The study is based on biographical data, partly 
supplied by the Foreign Office and partly drawn from pub- 
lished biographical sources, supplemented by observation 
and interviews in Bonn and available information about 
German politics. The professional outlook of the diplomats 
is regarded as the main independent variable. 

The change in the Foreign Service between the 1920’s 
and the 1950’s involves a shift in emphasis from its special 
professional to its more general bureaucratic features. In 
the Weimar Republic diplomacy was still regarded as a 
special skill, to be acquired by persons of the right back- 
ground, although achievement was more important than it 
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had been under the Empire. The professional diplomats 
wielded considerable influence and had a strong corporate 
ethos. The new Foreign Service is a large organization 
which utilizes various skills drawn from other professions 
and is open to all who can meet uniform requirements. 
The postwar Foreign Serivce, over twice as large as its 
predecessor, lacks a single, dominant professional ethos. 

Four aspects of this change can be distinguished. First, 
in contrast to the rather rigid reliance on professional 
recruitment before 1933, a majority of the diplomats now 
in the Service entered laterally as adults. However, pro- 
fessional diplomats from the old Foreign Office in Berlin 
occupy most of the higher-ranking positions. Noncareer 
officials will take over a majority ~f these posts in the 
course of the next decade, while the Service relies largely 
on career recruits in the lower ranks. “Employees” out- 
side the civil service hierarchy are represented in un- 
usually large number. 

Second, a system of recruitment which favored rela- 
tives and fraternity brothers has been replaced by one 
which promises substantial equality of opportunity on the 
basis of prescribed entrance requirements. The Training 
Center emphasizes political awareness and an ethic of in- 
dividualism and responsibility. While it generally attempts 
to produce politically-conscious generalists, the Training 
Center’s approach to law and politics is marked by a mix- 
ture of traditional and democratic attitudes. 

Third, the Foreign Service has shifted from the tradi- 
tional aristocratic and upper-class sources of recruitment 
to a somewhat more representative social basis. The rep- 
resentation of aristocrats among the pos‘war recruits, 
for example, is one-third as great as among the profes- 
sional diplomats who joined the Service before 1933. But 
the social status base of the ranking diplomats remains 
high in comparison with other German elites, and the same 
holds true to a lesser extent for the Foreign Service as a 
whole. The fathers of about two-thirds of the recruits 
selected since 1949 occupy professional, managerial or 
higher civil service positions, representing less than five 
per cent of the total population. This situation is due to 
the strong class bias of German university education, and 
the public image of the Foreign Service as a restricted 
elite, rather than the policies of the Foreign Service. 

Fourth, the influence of the diplomats on the crucial de- 
cisions of West German foreign policy has declined. As 
long as Chancellor Adenauer regards an issue as technical, 
the cabinet and thus the higher civil service have some 
leeway. Thus the influence of the diplomats in specialized 
matters may actually be increasing. But major decisions 
are made by the Chancellor, either alone or with personal 
advisors, some of whom have been diplomats. Coordina- 
tion between Dr. Adenauer and the ministry has been a 
major problem. 

All these changes have affected the professional ethic, 
that is, the pattern of norms by which the diplomats evalu- 
ate their jobs, particularly the behavior they believe should 
be expected of them in dealings with superiors, the major 
political forces, andthe West German public. The powerful 
esprit de corps of the old ministry, which embodied 
traditional values, has given way to a weaker sense of 
group identity. The outiook fostered by the Training Center 
conflicts with the traditional conception of the civil service, 
which is strongest among the diplomats from the Wilhelm- 
strasse, although this approach is not characteristic of the 
entire group or limited to these officials. The ethic of 








political awareness conflicts with formalistic tendencies 
in West Germany and within the Foreign Service. This 
approach is made more difficult by the increasingly spe- 
cialized character of the profession. 

Microfilm $4.45; Xerox $15.75. 346 pages. 
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This study of an aspect of the Soviet legal system pre- 
sents an analysis of one means used by the Soviet govern- 
ment to watch over the activities of the various components 
of the governmental machinery and the actions of govern- 
ment officials. Such supervision entails a dual function of 
ascertaining the conformity of enactments issued by lower 
authorities with the laws and decrees promulgated by higher 
governmental levels, and supervision over the “strict 
execution of the laws” by various offices and officials. 

The “general supervision” function of the Soviet Proc- 
uracy (Attorney-General’s Office) is not a Soviet invention, 
but one whose roots go back to the very creation of the 
Procuracy itself by Peter the Great in the early 18th 
century. 

A major reason for the continued existence of this 
function of the Soviet Procuracy is the almost complete 
absence in the Soviet Union of a reliance upon the courts 
for the purpose of reviewing decisions of administrative 
authorities. For the most part the enactments of Soviet 
administrative and governmental authorities are not sub- 
ject to challenge by ordinary citizens in the courts; it is 
the Procuracy, itself an arm of the Executive, which 
through the exercise of its general supervision function 
attacks their validity. However, in the Soviet Union the 
fundamental laws and decrees, i.e., the enactments of the 
highest Party and governmental organs, are not subject to 
challenge by the Procuracy which must confine its “pro- 
tests” to subordinate legislation and checking on the le- 
gality of lower-echelon orders and administrative actions. 

Methods employed by the Procuracy in the exercise of 
this function include: supervision over the legality of en- 
actments; checking on the execution of the laws; partici- 
pation in meetings of executive committees; supervision 
over the administrative activity of militia (police) agencies; 
examining citizens’ complaints; and “propagandizing” 
Soviet laws among the populace. 

Forms of Procuracy response to violations of the law 
by way of general supervision include: instituting pro- 
ceedings in disciplinary and administrative action; lodging 
a “protest” against a particular enactment considered il- 
legal by the Procuracy, either with the agency which is- 
sued it or with the next higher governmental agency; and 
submitting a “proposal” to an agency, a device used to 
notify governmental agencies of the presence of illegalities 
or conditions favoring illegalities in their actions. 

A considerable portion of the study is devoted to the 
development of the general supervision function, first 
under the Tsarist Procuracy, and then under its Soviet suc- 
cessor. This historical analysis reveals that the Soviet 
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Procuracy has resuscitated the procedures and methods 
utilized by the old Procuracy which, as a matter of fact, 
had abandoned this system of supervision over adminis- 
trative illegalities by 1864. It is the contention of this 
study that the basic weakness of the old Procuracy from 
the standpoint of Western law and democratic practices 
is a fundamental one of the Soviet institution: the use of 
one group of appointed officials to watch over the activities 
of the rest of the bureaucracy. It is, therefore, only an 
absolutist government which does not utilize the constitu- 
tional mechanisms prevailing in the West for challenging 
the legality of administrative officials which finds the 
general supervision function useful. 

Finally, the history of general supervision under the 
Soviets indicates that it has served as a tool of the Soviet 
regime in the implementation of the latter’s policies. The 
primary goal in the exercise of this function has been the 
search for violations of the laws of greatest interest to the 
rulers. Microfilm $7.60; Xerox $27.00. 599 pages. 
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THE PROCESS OF FORMULATING AND 
AUTHORIZING THE BUDGET OF THE 
COMMONWEALTH GOVERNMENT OF AUSTRALIA 


(Order No. Mic 60-2939) 


John Maurice Clarke, Ph.D. 
The American University, 1960 


The budget system of the Commonwealth Government 
of Australia represents the principal process through which 
the public resources of that country are planned and con- 
trolled, checked and balanced. It is through the budget 
system that the Commonwealth sets down its plans and 
programs for the coming period, reports them in money 
requests to the authorizing body, the Parliament, and re- 
ceives therefrom the authorization to raise and spend 
public moneys to carry the proposals into specific action. 
The budget system has a variety of procedures and proc- 
esses, formulated within a framework of administrative 
lore, constitutional and statutory requirements. It is tothe 
nature and validity of these procedures and processes for 
formulating and authorizing the budget of the Common- 
wealth Government of Australia that this dissertation is 
directed. 

Nowhere in the Commonwealth Government literature 
or non-official writings have the basic fundamentals of the 
process of formulation and authorization of the Common- 
wealth budget ever been pulled together and analyzed ina 
comprehensive study. Australian books and periodicals 
covering the general subject of budget have directed their 
attention primarily to those budget practices employed in 
the several states of the Commonwealth rather than to the 
central government and deal more with the political aspects 
of the field than with the relationship of the political to the 
administrative and procedural. 

In treating the subject two basic questions were ex- 
plored. (1) What are the institutional elements, laws, and 





mechanisms within the Commonwealth of Australia’s gov- 
ernmental framework which are concerned with the prep- 
aration, presentation, and approval of budget proposals and 
what procedures govern these essential functions; (2) what 
relationships exist between and among these elements, both 
formal and informal, and how effective have these relation- 
ships been in not only fulfilling requirements of budget 
formulation and authorization, but also in complying with 
the fundamental principle of representative government-- 
parliamentary control over the appropriation and use of 
public resources? While the dissertation is not compara- 
tive, reference to US budget procedure is made throughout 
within the footnotes to point up the unique aspects of 
Australian practice. 

The dissertation is organized by chapters which present 
a comprehensive and systematic coverage. Chapter I-- 
the Introduction--sets forth the nature and scope of re- 
search and in general terms the framework of government 
within which the processes of budget formulation and au- 
thorization take place. Chapter II presents the major de- 
velopments in the Commonwealth Government’s financial 
history as they have resulted in the institutions and prac- 
tices of the present time. Chapter III identifies and 
examines the elements of the Commonwealth budgetary 
system involved in formulation, and is followed in Chapter IV 
by a description and analysis of the procedures involved 
in budget formulation. The subject of authorization is 
covered in Chapters V and VI. Chapter V examines the 
legal authorities of the parliamentary body over financial 
matters and interparliamentary relationships pertaining 
thereto. Chapter VI concentrates on the procedures em- 
ployed in the Parliament in the authorization process and 
on the effectiveness of these procedures in insuring con- 
trol by that body over the use of public resources. Identi- 
fication, description, and analysis of the major budgetary 
documents and reports are included. A final chapter pre- 
sents a set of twenty major findings concerning Australian 
budgetary practices and suggested areas for further re- 
search in the field. A comprehensive bibliography on the 
subject is included as part of the dissertation. 
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The purpose of this dissertation is to evaluate the per- 
formance of the President’s Council of Economic Advisers 
as a policy advisory staff. Based on the thesis that the 
Council has not followed normative patterns but has varied 
between limits of demands, opportunities, and values, its 
performance is analyzed in terms of original expectations 
for the Council stemming from interpretations of the Em- 
ployment Act of 1946 and regarding its functioning and 
basic character. The methodological approach to analysis 
is in terms of the relationships between the Council’s in- 
ternal resources, convictions, and conduct and the external 
underlying and immediate circumstances of economics, 
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politics, and bureaucracy that operated in two given periods: 


the 1950-1951 Korean mobilization during the chairmanship 
of Leon H. Keyserling and the 1953-1954 recession during 
the chairmanship of Arthur F. Burns. The issues consid- 
ered within each situation represent major economic is- 
sues with which the respective Councils were concerned. 
Research was based on review of published and unpublished 
sources, available official documents, in addition to 
correspondence and interviews with sixty-eight individuals. 

The Keyserling Council was influential in shaping the 
indirect control policies of the early Korean period but 
relatively uninfluential after January 1951. The Burns 
Council added modification, adaptability, and justification 
tothe President’s 1954 Program andtothe Administration’s 
policy of restraint in counter-cyclical action. Both Coun- 
cils were generally more influential as ideologists for 
their respective Administrations than as contributors to 
specific economic policies. The Keyserling Council ap- 
peared to achieve a brief but higher degree of influence on 
the substance of economic policies than did that of Burns, 
while the latter achieved and maintained a higher level of 
acceptance. Each Council lived up to the fundamentally 
differing expectations of the Employment Act: Keyserling’s 
interpretation stressed the “maximum employment, pro- 
duction, and purchasing power” mandate; that of Burns 
stressed the mandate to “promote competitive free enter- 
prise.” Both deviated from expectations of scientific ob- 
jectivity by involving themselves in policy values and ob- 
jectives; Keyserling with agressiveness and zeal, Burns 
with restraint and tact. They also deviated from expec- 
tations of institutionalization by being essentially a per- 
sonalized staff for the President. 

The accomplishments of both Councils stemmed from 
their compatability with the encompassing environments. 
The Keyserling Council’s policy orientation, its expansion 
economics, and the activeness of its staff of government 
career economists suited the Truman-Fair Deal policies 
and the mobilization emergency. The Burns Council’s 
reliance on private market adjustment, its empirical ap- 
proach to economics, the centralizing of external relations 
through the Chairman, the relative avoidance of policy in- 
volvement by a largely temporary and academic staff coin- 
cided. with Eisenhower-Humphrey conservatism and mild 
recession. The political orientation of the Council’s ad- 
visory function has stemmed from the necessity to inter- 
pret the Employment Act, the pervasiveness of economic 
policy, the Council’s inevitable political involvement, and 
the subjectivity of economic analysis. 

Unable to apply sanctions or exercise authority, the 
Council has had to rely on the limited power of interpreting 
the Employment Act in a way acceptable to the President 
and appropriate to the existing economic situation. Given 
the internal and external factors adhering to the Council, 
it has been forced to rely upon its own initiative by means 
of seeking involvement through opportunistic accommoda- 
tion. The precise nature of its functioning will continue to 
vary from situation to situation with the requirements of 
particular Presidents coupled with the abilities and desires 
of particular Councils. Its evolving tradition as a general 
advisory staff will continue more in the area of subjective 
policy creation than of objective policy coordination. 
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This study examines merchant marine promotion as a 
technique of social action. It deals with the American 
promotional experience from the first World War to 1960. 
The first two chapters sketch out the reasons why the major 
powers in general, and the United States in particular, 
have seen fit to associate some level of independent mari- 
time capability with the national interest; why, given this 
public interest, government intervention has been neces- 
sary; and finally, the variety of means by which these ob- 
jectives have actually been sought. 

The next four chapters provide a brief historical survey 
of American merchant marine policy against the backdrop 
of the economic and political constraints of the period. 
The object is to describe and analyze our promotional ex- 
perience in order to pave the way later for an appraisal 
of the promotional process. Chapters VII and VIII explore 
the administrative problems which have been encountered 
in the implementation of our maritime objectives. At- 
tention is also paid to the problems of integrating and co- 
ordinating maritime policy with the larger purposes of 
government. 

In Chapter IX, a balance sheet is prepared to serve as 
a basis for determining whether or not a promotional 
process of this type is indeed a useful technique of social 
action. Finally, in Chapter X, an attempt is made to re- 
state United States maritime objectives in terms of the 
tensions and demands of the present World position of the 
United States. 


Specifically, the study concludes that: 


1. The promotional process has indeed proved to be 
a workable -- though not entirely satisfactory compromise 
-- between private operation in a free market and nation- 
alization. This limited success suggests that continued 
refinement and experimentation with such a technique is 
warranted. 


2. There are few significant commercial justifications 
for an American-owned and-operated merchant marine. 
Such benefits as do exist can be accomplished equally well 
by American-controlled shipping under foreign flags. 


3. The strategic justifications for an American- 
owned and-operated fleet remain valid, and are controlling. 
However, current strategic needs for sea lift capacity are 
quite different from those on which past maritime policies 
were based. Given the present improbability of an old 
fashioned war of attrition, the sea lift requirements of 
future conflicts are likely to be much less than before. 
Also, given the nature of our collective security arrange- 
ments, the need for independence in sea lift capability is 
much reduced. Prudence suggests, however, that until 
these collective security arrangements are further 
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consolidated there will remain a need for some independent 
sea lift capability. The United States should not try to 
maintain in service under direct American control its en- 
tire probable war-time requirement. 


4. The radically altered international situation and the 
imperatives of collective security greatly diminish the 
strategic value of an expansible domestic shipbuilding in- 
dustry, and require that present nationalistic policies be 
changed so as to permit off-shore ship procurement. 


5. The United States should actively seek to reduce the 
size of the fleet within the framework of our security ar- 
rangements by negotiating firm assurances from our allies 
that they will cover our essential needs in time of emer- 
gency. 


6. American shipping policy should seek to stimulate a 
greater specialization of effort among the members of the 
Western collective security system. Ultimately, it should 
seek to promote a reduction of nationalistic economic 
policies and a more rational localization of economic ac- 
tivity throughout the non-Communist World. 

Microfilm $5.65; Xerox $20.05. 443 pages. 


THE LEADER ADMINISTRATION IN 
PENNSYLVANIA WITH SPECIAL REFERENCE TO 
THE FUNCTION OF PROGRAM EVALUATION 


(Order No. 61-3469) 


Reed Meredith Smith, Ph.D. 
Columbia University, 1961 


When George M. Leader became Governor of Pennsyl- 
vania, 1955-59, he was the first Democrat to be elected to 
that office for twenty years, and only the third Democrat to 
be elected Governor in nearly one hundred years. Young 
(elected at thirty-six), able, progressive, and energetic, 
Governor Leader was different from the traditional Gov- 
ernor of the one-party era in Pennsylvania. Governor 
Leader had been a successful poultry farmer, with only 
one term in the state Senate, but he brought to the execu- 
tive office both special training and a deep interest in the 
field of public administration. He did not wish to be the 
servant of any one interest, nordid he wish to run the state 
government according tothe methods of award politician. 

Leader was much interested in administrative reform, 
and that aspect was given primary attention in this dis- 
sertation. He cooperated with party leaders on certain 
matters, avoiding any serious open breaks, but in many 





matters affecting administrative modernization or im- 
proved personnel the Governor resisted party demands in 
a state which had long been run on a patronage basis. In 
fact, Leader almost doubled the coverage of the civil 
service merit system by Executive Board order after the 
legislature refused to provide such a statutory extension. 

Leader’s political position was unusual, since he took 
office just at the time Pennsylvania had largely completed 
a shift to a two-party system at the state level. Early in 
his term Pennsylvania’s politically divided legislature 
continued in session seventeen months, in disagreement 
with Governor Leader’s demand for a classified income 
tax. The Republican Senate finally forced Leader to ac- 
cept a three per cent sales tax in order to secure funds. 
Although the bitterness engendered by this prolonged dead- 
lock handicapped Governor Leader throughout his term, 
he did secure a large amount of significant social and 
economic legislation from this first session. The 1955 
session passed more general laws than any other session 
in the history of the Commonwealth, authorizing impor- 
tant advances in such fields as labor legislation, school 
and highway construction, conservation, parks, and wel- 
fare, particularly in the field of mental illness. 

Governor Leader was the only recent Pennsylvania 
Governor to have undertaken graduate study in the field of 
public administration, and he surrounded himself with a 
number of professional experts, both in public adminis- 
tration and in subject-matter specialties, such as health, 
education, welfare, forestry, agriculture, and mines. 
Leader did more than any other Pennsylvania Gov- 
ernor since Gifford Pinchot (1923-27, 1931-35) to reorgan- 
ize the state government, though he acknowledged at the 
end of his term that much remained to be done. His ad- 
ministration was characterized by energetic executive 
leadership, constant probing and exploration in many pro- 
gram areas, rapid change, and significant accomplish- 
ment in administrative reform. 

Leader’s most important managerial reform was the 
establishment of an Office of Administration within the 
Governor’s Office, which introduced a new pattern of cen- 
tral staff services. These services were performed in six 
major areas: budgeting, accounting, personnel, manage- 
ment methods, capital budgeting, and program evaluation. 
Although the first five of these are customary managerial 
functions, the sixth, program evaluation, was more of an 
innovation, since this function had not been structured in 
any other state in the same way. The purpose of this 
small high-level staff unit was to do a continuing job of 
program and policy research for the Governor. Led by 
directors who were political scientists, the unit was found 
to be an effective institutional method for strengthening the 
Governor’s executive leadership and control. 

Microfilm $6.25; Xerox $22.30. 491 pages. 
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A DESCRIPTIVE ANALYSIS OF THE 
BEHAVIOR PATTERNS IN THE 
RING DOVE (STREPTOPELIA RHIZORIA) 


(Order No. 61-4178) 


Martin Jack Agin, Ph.D. 
Rutgers University, 1961 


Major Professor: Dr. Daniel Lehrman 


This study was designed to gain insight into the normal 
behavior of the ring dove over a period of several cycles. 
Of specific interest was the manner in which behavior 
grouped and how it differed from the first through subse- 
quent cycles. 

Three pair of ring doves were bred and photographi- 
cally observed. Human observation was used in conjunc- 
tion with the more extensive photographic technique. This 
study lasted forty consecutive days, during which each 
cage was photographed for six fifty minute periods per day. 
The films were viewed and scored. These scores were 
then transferred into graphs. From these graphs, which 
were supplemented by human observation, the following 
results and conclusions were drawn. 


A. Behavior Grouping from Cycle to Cycle 





1. The initial phase, that is the first day or part of 
the first day, is devoted to role definition. In this period 
of time, the doves establish which bird shall be dominant. 
This, in turn, leads to sexual behavior. 

2. The sexual or mating phase of the reproductive 
cycle extends from the first through the third day. 

3. The fourth to the eighth days are devoted to 
nesting activity. 

4, From the seventh or eighth day (when the egg is 
laid) through the next fourteen days is devoted to incubation 
behavior. 

5. Onthe fourteenth day the chick is hatched. From 
hatching through the next six days is called the brooding 
period. During this period of time both male and female 
feed in earnest. 

6. On the ninth day, after the chick is hatched, 
sexual or mating behavior again appears and lasts until 
two or three days before the next clutch of eggs. 

7. During these two or three days there is token 
nesting activity. 

Although the sequence which has just been described 
is supported in various parts by such researchers as Craig 
(1909) and Lehrman (1955), a large sample study must fol- 
low to confirm the variance of behaviors between cycles. 
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B. The Role of Behavior in the Reproductive Cycle 





The time in the reproductive cycle in which be- 
haviors occur, and which bird will perform a specific be- 
havior, is not at all as definite as one might be led to 
believe. Behaviors which have been classified as sexual 
have been seen to function in periods of the cycle which 
are not classified as sexual. The occurrence of hetero- 
preening throughout the entire cycle, as well as bowing 
forces one to seek additional or new classifications for 
these behaviors. Wing flipping, which is also generally 
classified as a sexual behavior, is likewise seen to occur 
at times other than those classified as sexual periods, 
namely in conjunction with nest building. 

There is a definite difference in the frequency of 
behavior between the first and second cycles. This is 
probably due to the strangeness of the two birds involved 
in the first mating cycle. There is a basic period of role 
definition and general familiarity with each other. Once 
these roles are established, the frequency of a behavior to 
elicit a response from its mate obviously diminishes. In 
the second cycle, frequency of behavior in all cases ex- 
cept homo-preening and hetero-preening is less than half 
that of the fi:st cycle. In the case of the charge, few were 
noted past the first cycle. 

The graphs in many cases do not accurately re- 
flect the regularity of some behaviors. This is due to the 
inadequacies of only partial viewing. A case in point is 
feeding behavior. If the bulk of observations fell during the 
middle of the day the male would receive a greater number 
of frequency scores than the female. This would lead to 
the impression that the male did the majority of feeding 
that day. To correct this obvious flaw and others which 
may develop due to incomplete sampling, continuous obser- 
vations should be used in the future. 

Microfilm $2.75; Xerox $3.00. 54 pages. 


DEVELOPMENT OF A PERSONALITY TEST 
USING SOCIAL AND SELF- 
PERCEPTION INVENTORIES 
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The University of Texas, 1961 


Supervisor: Professor Benjamin Fruchter 


The primary purpose of this study was to test a theo- 
retical framework combining social with self-perception 
as a basis for building personality questionnaires. Specif- 
ically, it investigated the use of two questionnaires, one 
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social-perception and the other self-perception to predict 
employee survival. These questionnaires were analyzed 
in terms of the social perception orientation (positive or 
negative) of each employee. One questionnaire, entitled 
“Do You Understand People?” consisted of 117 true-false 
items in the form of statements concerning “most people”; 
another questionnaire entitled “Personality Questionnaire” 
presented the same items in a self-descriptive form, using 
the first person “I” as a stem. 

Observation of trait differences between efficient and 
inefficient personnel suggested that successful employees 
are characterized by different, often contrasting, person- 
ality types. This gave rise to a hypothesis that there are 
two pivotal points around which personality and perception 
are organized: The need to see “most people” in a socially 
desirable light or a counter-need to see “most people” ina 
socially less desirable light. In order to analyze the re- 
sponses to the inventories statistically, employees were 
classified according to their predominant perceptual ori- 
entation. 

A “critical perception” scale was developed from the 
number of socially undesirable responses given by em- 
ployees to items on the social perception questionnaire. 
Employees who scored low on this scale were the ones who 
answered positively and were designated the action group 
and those who scored high on this scale were the ones who 
answered negatively and were designated the reflection 
group. The two questionnaires and the two perceptual ori- 
entations led to four areas of investigation, necessitating 
four separate scales which were designated most people 
action, most people reflection, self action and self reflec- 
tion. Most people action and the self action were combined 
to a total action scale and the most people reflection and 
the self reflection scales were combined into a total re- 
flection scale, 

The criterion population selected for the validation 
study consisted of 58 employees hired between January 1, 
1958 and August 31, 1959 for key positions in a service 
organization which has a nationwide operation. The crite- 
rion selected for determining the predictive validity of the 
questionnaires was the survival of these employees through 
November, 1959. 

The findings resulted in the following observations: 

Judgments concerning the behavior of “most people” 
provide a means for obtaining the subject’s perception of 
the social milieu to which he is constantly seeking to orient 
his behavior and also reflect his basic, consistent ori- 
entation to the whole life situation. The employee’s ideas 
about, and his evaluation of, the behavior of “most people” 
as well as his own behavior influence his performance. 

A phi correlation of .39 obtained between the adjusted total 
scores and the criterion measure, which is significant 
beyond the .01 level, supports the foregoing observation. 

The positive relationship between the total scores and 
the criterion measure suggests that questionnaires com- 
bining social and self-perception show promise of being a 
profitable area to explore in the construction of person- 
ality measures. Microfilm $2.75; Xerox $4.80. 91 pages. 
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ANXIETY ON AUDITORY PERCEPTUAL 
RESPONSE TO THREAT 
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Vanderbilt University, 1961 


Supervisor: Professor Warren W. Webb 


The purpose of this experiment was to study, through 
a new methodology, the effect of different levels of normal 
anxiety on auditory perceptual response to threat. 

Thirty high anxiety and thirty low anxiety subjects were 
selected from seventy-four female nursing students on the 
basis of a single score representing their responses to 
five presumed indicants of anxiety; the MMPI A Scale, the 
Anxiety scale from Cattell’s Sixteen Personality Factor 
inventory, a checklist of food aversions, TAT stories 
scored by the discomfort-relief quotient, and difference in 
errors on an alphabet cancellation task administered once 
under neutral conditions and once attached as the front 
page of an important course examination. 

The absolute thresholds of twenty high anxiety and 
twenty low anxiety experimental group subjects were es- 
tablished for a pure tone of 2000 cps with subjects signal- 
ing the presence of the tone. The tone was then presented 
at ten decibels above threshold accompanied by electric 
shock on a 50 per cent reinforcement schedule. This pro- 
cedure was continued until conditioning of the galvanic skin 
response had occurred or until twenty minutes had elapsed. 
Threshold for the tone was then reestablished as before 
without shock. 

Threshold for the pure tone was also established twice 
for ten high anxiety and ten low anxiety subjects assigned 
to a control group, the two threshold readings being sep- 
arated by equivalent presentations of the tone ten decibels 
above threshold but without shock. 

High and low anxiety experimental subjects did not 
differ with respect to the magnitude of threshold change 
occasioned by exposure toshock. Thus, anxiety as inferred 
from a composite of the five indicants did not differen- 
tially affect perceptual changes which came about as a 
function of the threatening or punishing aspects of electric 
shock. However, one of the indicants, performance on the 
cancellation task, was related to perceptual change. This 
is interpreted as indicating that a change in performance 
occasioned by analogous stress is superior to measures 
of general anxiety in predicting the individual’s reaction 
to threat. 

The experimental group’s threshold changes were mark- 
edly greater than those of the control group who received 
no shock. The usefulness of this experimental method of 
provoking apparent perceptual change is supported. Since 
success or failure in conditioning the galvanic skin re- 
sponse to tone did not result in differences in perceptual 
change, the question arises whether shock gave the tone 
threatening meaning or merely acted, in itself, as an ener- 
gizer of the perceptual processes. An energizing effect 
seems the most reasonable answer and is consistent with 
prerecognition hypothesis theories of perception, since 
most of the threshold changes were in the direction of 
lower thresholds following shock. There are suggestions for 
further research, using this same general methodology, which 
might shed light on the question of meaning vs. energizing. 
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Success in conditioning the galvanic skin response was 
not found to be related to the composite anxiety score nor 
to any of the single anxiety indicants other than, possibly, 
the cancellation task. Even this relationship was only 
weakly suggested by the data. This study does not lend 
support to the view that anxiety, as a drive, enhances con- 
ditioning. 

Inter-correlations among the five anxiety indicants were, 
generally, low positive. The principal exception was a 
rather high correlation between the two self-report meas- 
ures, the MMPI A Scale, and the Cattell Scale. Anxiety is 
seen as a variable with many dimensions. To whatever 
extent behavior is dependent upon anxiety in a particular 
situation, it can be predicted more effectively by measures 
reflecting response in an analogous situation than by gen- 
eral anxiety measures. 

Microfilm $2.75; Xerox $3.60. 65 pages. 


THE EFFECTS OF DEPENDENCY AND 
DEPENDENCY-ANXIETY ON SCHIZOPHRENICS’ 
RATE OF LEARNING UNDER CONDITIONS OF 

SOCIAL REWARD AND PUNISHMENT 


(Order No. 61-4132) 


Arnold Robert Goldman, Ph.D. 
Stanford University, 1961 


This investigation studied the influence of dependency- 
anxiety on the effectiveness of social reward and punish- 
ment on schizophrenics’ learning. 

Seventy-two chronic schizophrenic patients from the 


Palo Alto Veterans Administration Hospital were selected 
to serve as subjects. Thirty-six high dependency-anxious 
and 36 low dependency-anxious patients were selected on 
the basis of two sets of criterion measures: ward psychi- 
atrists’ and psychologists’ classification of patients’ overt 
behavior; and the consistent manifestation of dependency- 
anxiety on a thematic test and a standardized help-seeking 
situation. One-third of the high and of the low dependency- 
anxious groups were randomly assigned to a punishment 
condition, one-third to a reward condition, and the remain- 
ing one-third to a non-reinforced (neutral) condition. Sub- 
jects in eachof these six sub-groups performed ona paired- 
associate learning task. 

The major hypothesis of this investigation was clearly 
confirmed: namely, that high and low dependency-anxious 
subjects would be differentially affected by reward and 
punishment conditions. Rewards were found to be signifi- 
cantly more effective social reinforcements for low 
dependency-anxious subjects than for subjects who mani- 
fested high dependency-anxiety. In contrast, high depend- 
ency-anxious subjects performed more rapidly than lows 
under conditions of negative reinforcement. No differences 
were found between the two dependency-anxious groups’ 
speed of learning under conditions of non-reinforcement. 

The change from non-reinforcement to conditions of 
reward or of punishment significantly impaired subjects’ 
learning performance. With the introduction of reward, 
significantly more impairment was observed in the per- 
formance of high as compared with low dependency-anxious 
subjects. However, with the introduction of punishment, 
the latter group showed a significantly greater amount of 





impairment than the former. These results provided ad- 
ditional support for the major hypothesis. 

The relative effects of the three treatment conditions 
on the dependency-anxious groups, considered separately, 
were generally inconclusive. For high dependency-anxious 
subjects rewards tended to be least effective both in terms 
of rate of acquisition and rate of improvement. Under con- 
ditions of punishment, however, the high dependency -anxious 
subjects showed a tendency toward facilitated performance. 

For low dependency-anxious subjects, trends were ob- 
served in the direction of most rapid learning, though rela- 
tively little improvement, under reward and non-reinforce- 
ment. In contrast, relatively slow rates of acquisition but 
relatively rapid improvement was obtained under condi- 
tions of punishment. 

Finally, the relevance of this methodological technique 
and the findings outlined above are discussed in relationship 
to learning in schizophrenia. 

Microfilm $2.75; Xerox $6.20. 128 pages. 


THE USE OF THE RELATIONSHIP 
INVENTORY IN THE PREDICTION OF 
ADJUSTMENT AND ACHIEVEMENT 


(Order No. 61-5940) 


George Penn Hollenbeck, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: C.S. Bridgman 


The purpose of this study was to test two hypotheses 
of the client-centered framework and to study the use of 
the Relationship Inventory in the parent-child relationship. 
The hypotheses tested were: I. To the extent that a person 
perceives his parents’ (mother and father) as responding 
positively to him in terms of Level of Regard, Congruence, 
Empathic Understanding, and Unconditionality of Regard, 
he will: 1. be better adjusted as measured by self and 
self-ideal Q-sort discrepancy; 2. have a higher college 
GPA, allowing for difference in qualification for college 
work. 

It was also hypothesized that: II. 1. men would perceive 
their mothers’ response as more positive than their fa- 
thers’ 2. women would perceive their fathers’ response as 
more positive than their mothers’; 3. men would perceive 
their mothers’ response as more positive than women per- 
ceive theirs; 4. women would perceive their fathers’ re- 
sponse as more positive than men perceive theirs. 

Ss used were fifty men and fifty women students in the 
introductory psychology courses. The predictors con- 
sisted of the different scales of the Relationship Inventory, 
and the criteria were self and self-ideal Q-sort discrep- 
ancy, and Freshman GPA controlled for CQT. 

It was found that the Relationship Inventory variables 
were significantly related to Q-sort discrepancy for the 
total group on 11 of 15 of the Inventory measures. For 
only 3 of 15 variables was there a significant Inventory- 
GPA correlation. 

In studying the perceptions of men and women of their 
parents’ responses to them, it was found that women saw 
their mothers as more Congruent than did men. The men 
saw their mothers’ responses as more positive than their 
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fathers’ on Level of Regard, Empathic Understanding, and 
Total Score. Women saw their mothers as responding with 
significantly more Empathic Understanding than did the 
father. 

The Inventory was found to be reliable in this situation, 
and intercorrelations in the extra-therapy situation were 
compared with those found in the therapy situation. Gen- 
erally, the scales were more highly intercorrelated in the 
student-parent situation. 

These results were discussed, and suggestions for fur- 
ther exploration using the Relationship Inventory were 
made. The possibilities for refinement of the Inventory in 
terms of modern test theory and recent developments in 
increasing predictability were discussed. 

Microfilm $2.75; Xerox $4.00. 73 pages. 


THE EFFECTIVENESS OF COMMUNICATIONS 
IN PREPARATION FOR CHANGE IN AN 
INSURANCE COMPANY 


(Order No. 61-4975) 


John Edward Nangle, Ph.D. 
Michigan State University, 1961 


This investigation was designed to explore in a setting 
of change the effects of intraorganizational communications 
and response to these communications upon both immedi- 
ate and subsequent attitudes toward change. 

The research site was a medium-sized insurance com- 
pany in the midwest with approximately 400 full-time em- 
ployees. The company maintained a large branch office 
in addition to the home office. In December, 1957 an IBM 
650 electronic computer was installed. This installation 
was destined to initially affect home office personnel the 
most, particularly in the IBM key-punching, accounting, 
office-systems, and internal auditing departments. The 
computer was utilized to check agents’ computations and 
to process policies written in the home office. 

An attitude questionnaire was administered to the em- 
ployees of this company on two successive occasions. The 
first survey was conducted in November, 1957 and the 
posttest survey was carried out in May, 1958. A total of 
283 employees responded in the pretest, and 295 responded 
in the posttest. The experimental population represented 
both supervisory and non-supervisory personnel from both 
offices. A total of 246 respondents remained after adjust- 
ments were made for faulty returns. 

Prior to the computer’s introduction, the company 
carried out an information program for its employees to 
familiarize them with impending changes and with the com- 
puter and its capabilities. This information program con- 
sisted of bulletins from the company’s president, a series 
of five articles in the monthly house organ, and a number 
of special information meetings which involved home office 
personnel exclusively. 

From the content of the company information program, 
a knowledge test (r,, = .73) was constructed which required 
respondents to indicate for a series of 16 statements of 
“factual” information, whether or not the company had made 
the statement or had said something opposite. Total 
scores reflected awareness of what the company had actu- 





ally done. This independent variable was called the De- 
gree of Informed Awareness. 

A companion set of items asked respondents for their 
own beliefs regarding 8 statements of “fact.” These same 
statements had earlier appeared in the knowledge test. By 
a comparison of awareness of management statements with 
opinions on these issues, a measure of belief in communi- 
cations was obtained (r,, = .64). These measures were 
assigned weights to indicate divergence of belief depending 
upon a perceived knowledge of what management was 
thought to have said. This independent variable was called 
Belief-Disbelief in Communications. 

Difference scores were obtained between pre and post- 
test measures on a 9 item scale (rj; = .42) composed of 
Likert-type attitude items measuring the amount of general 
readiness to accept non-specific change on the job. These 
difference scores formed the dependent variable, Change 
in Readiness for Change. 

A 3 item index (r,, = .72) was used to measure the second 
dependent variable, response to change introduced by 
the computer. The total score, based on cumulated Likert 
type item scores, was taken as an indication of the Affective 
Response to the Computer. 

Four basic hypotheses were tested, each predicting a 
positive relationship between the two independent variables 
and each of the change or dependent variables. 

The investigation was conducted within a naturalistic 
setting where experimental control of all relevant secondary 
variables was impossible. From an initial group of 7a 
priori selected secondary factors, 4 were empirically found 
to be related to the main variables through use of a screening 
process utilizing a factorial analysis of variance pro- 
cedure treating score frequencies as scores. These sec- 
ondary factors were: occupational level, location (home 
or branch office), expected involvement in the changeover, 
and number of contacts with sources of information. 

The main analysis was accomplished by use of multiple 
analyses of covariance, each analysis involving from 3 to 4 
relevant secondary factors and a dependent and independent 
variable, where treatments were variations in the inde- 
pendent variable. 

The extent to which employees were knowledgeable about 
a proposed change bore no relationship to either a specific 
response of like-dislike towards the computer and its ex- 
pected effects (F = 0.31, p= >.05), or to an increase or 
decrease over time in readiness to accept general change 
in the job (F = 0.88, p = > .05). 

Belief-disbelief in communications was found to be sig- 
nificantly related to Changes in Readiness for Change (F = 
4.62, p = < .05), but not to Affective Response to the Com- 
puter (F = 1.06, p= > .05). 

Those employees who were high disbelievers decreased 
the most in their general readiness to accept job changes 
when compared with high believers. Workers who mani- 
fested only moderate belief in communications remained 
relatively stable, however, in their readiness to accept or 
reject change as a part of the job. 

It was recommended that in implementing a change pro- 
gram, more attention be given to building up realistic con- 
fidence among employees in the way changes are handled, 
and less in merely focusing attention on a program of 
factual information directed at the work-force. 

Microfilm $4.85; Xerox $17.10. 377 pages. 
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ANALYSIS OF RESPONDING DURING 
OPERANT DISCRIMINATION 


(Order No. 61-4480) 


Ian Steele Russell, Ph.D. 
Indiana University, 1961 


An analysis of performance during asymptotic SD—SA 
discrimination learning was undertaken to determine 
whether or not responding during SD is independent of that 
during s4, The investigation was concerned with testing 
the Smith & Hoy transfer hypothesis of operant discrimina- 
tion learning, which accounts for the formation of a discrim- 
ination in terms of a shifting of S4 responses to SP periods. 

Four albino rats were trained to bar-press for food 
reinforcement according to a VI 30 seconds schedule. Dis- 
crimination training was introduced by maintaining this 
contingency in the presence of a visual SD, while removing 
it during S4 periods. After the formation of a stable dis- 
crimination the Ss were exposed to a repeated measures 
design where the relative durations of the SP and S4 periods 
were varied while the total number of reinforcements and 
session length were held constant. This procedure resulted 
in the Ss being exposed to variations in the length of the 
mean interval of reinforcement during SD, i.e. VI 12 sec- 
onds, VI 30 seconds and VI 48 seconds. Rates of responding 
in SDas well as a measure of discriminability were deter- 
mined as a function of this variable. Further an analysis 
of the temporal distribution of S4 responses was obtained. 

The results showed no increase in the session totals 
during discrimination learning. A comparable increase to 
that usually reported, did however occur during stabiliza- 
tion on the initial VI schedule. This finding suggests that 
the increases in session totals reported are not character- 
istic of discrimination learning per se, but are due to sta- 
bilization effects of the VI schedule utilized in the training 
procedure. 

Changes in the length of the mean reinforcement inter- 
val resulted in large changes in SD rate without any effect 
on SA rate. Where the mean interval is increased to 48 
seconds the SP rate declines to roughly half that of the VI 
30 seconds. When the interval is reduced to 12 seconds 
there is an increase in rate to approximately twice that of 
the VI 30 seconds. These changes are seen to be readily 
reversible and also independent of any procedural order. 
The changes that occured in SD rate did not occur by virtue 
of any transfer of S4 responses. This independence be- 
tween SD and SA performance is indicative that the transfer 
hypothesis of Smith & Hoy is inadequate to account for 
sD_SA discrimination behavior. It would seem more ap- 
propriate to consider operant discrimination as a multiple 
schedule where the response rates in SD and s4 are inde- 
pendent and determined by the particular schedule present 
in either period. 

An examination of S4 responding revealed the same 
temporal distribution of responses as that reported for 
“extra” responses in escape training. This similarity in 
behavior that occurs in two different experimental proce- 
dures gives support to the suggestion that escape training 
can be considered a special case of SD—SA learning. 

Microfilm $2.75; Xerox $3.00. 32 pages. 





THE CONTRIBUTION OF EPPS SCORES TO 
DIFFERENTIAL AND MULTIPLE ABSOLUTE 
ACADEMIC PREDICTION 


(Order No. 61-4006) 


Prem Shanker, Ph.D. 
University of Washington, 1961 


Chairman: Dr. Paul Horst 


Along with the battery of intellective and cognitive vari- 
ables (EB), the ipsative personality variables (EPPS) were 
used in various combinations to select several prediction 
batteries for the differential and the multiple absolute pre- 
diction of academic achievement. The indices of differential 
and multiple absolute prediction efficiency of the batteries 
with both intellective and personality variables were greater 
than either of them alone. The absolute prediction effi- 
ciency for the first 15 free differential predictors was less 
than that of the EB, but the differential prediction efficiency 
for the first 15 free multiple absolute predictors was 
greater than that of the EB. Thus the free multiple abso- 
lute prediction battery was found to be the best, since it 
had not only the highest index of multiple absolute predic- 
tion efficiency but also its differential prediction efficiency 
was higher than that of the currently used battery (EB). 

Microfilm $2.75; Xerox $4.40. 81 pages. 


THE RELATIONSHIP OF VARIABILITY IN 
CHILDREN’S VERBAL AND NON-LANGUAGE 
TEST PERFORMANCE TO CURRENT AND 
LATER BEHAVIORAL FUNCTIONS 


(Order No. 61-4611) 


Audrey M. Shechtman, Ph.D. 
University of Minnesota, 1961 


This study investigated the relationship between uneven 
performance on two types of intelligence measure (verbal 
and performance) administered during childhood and be- 
havior incertain other areas during the childhood and adult 
periods. Areas studied during childhood were behavior 
traits, school achievement, and interests. Areas investi- 
gated at the adult level were occupational choice, person- 
ality traits, interests and activities, and educational achieve- 
ments. 

A group of 32 boys and 40 girls, repeatedly tested on the 
Binet and the Arthur Point Scale at the Institute of Child 
Development between 1930 and 1935 and who consistently 
showed a discrepancy of at least 1 1/2 standard deviations 
between test scores was chosen from a total group of 1064 
children whose records were available. Twenty boys and 
29 girls scored relatively higher on the Arthur; 12 boys 
and 11 girls scored relatively higher on the Binet. A con- 
trol group matched on age, sex, Binet IQ, and socioeconomic 
status was chosen from the same larger group. The same 
sample was studied at the adult level. Some subject loss 
occurred through refusal to cooperate, moving, etc. The 
total adult group was composed of 26 males and 33 females 
and comparable controls. 

Data analyzed at the childhood level was obtained from 
Institute files and public school records. Adult material 
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was made available through the Child to Adult Study being 
done at the Institute. Data included test scores, information 
from public school record cards, information from a Bio- 
graphical Record, and scores from the California Person- 
ality Inventory. 

Comparisons of the above variables were made between 
experimental and control groups, experimental groups 
scoring relatively higher on each test, and between sexes. 

Results indicated that uneven test performance at the 
childhood level had no correlates in terms of personality 
traits, interests, or differential functioning in the academic 
situation except that the high Arthur experimental group 
achieved at a superior level when compared to their con- 
trols. Grades earned by this group did not give evidence of 
differential ability but were uniformly higher than those of 
comparable controls. This might be ascribable to intel- 
lectual level rather than unevenness of intelligence test 
scores. Sex differences observed were in line with results 
of earlier studies. 

When same sexed groups with different sets of child- 
hood intelligence scores were compared on absolute C PI 
scores no more differences than would have been expected 
on a chance basis appeared. When scores computed in 
terms of the Ss’ own subscale mean were compared various 
experimental subgroups tended to display somewhat dif- 
ferent personality pictures. Such differences seemed more 
likely to have been related to intellectual level than differ- 
ential abilities. 

Occupational choice did not reflect test scores in terms 
of aptitudes as indicated by the Worker Traits Require- 
ments analysis associated with different jobs. Slight dif- 
ferences in level of functioning required for different jobs 
appeared but these seemed to be related to level of intel- 
ligence rather than differential abilities. Interests associ- 
ated with jobs held by various subgroups were frequently 
in line with CPI results. 

The conclusion reached on the basis of these findings is 
that while real differences in test functioning appear they 
have little implication for behavior at the childhood level 
when intelligence falls in the average or superior range 
on either or both of the test measures. Superior intelli- 
gence scores on a performance measure when scores are 
average on a verbal test may indicate the possibility of 
better than average school achievement. 

At the adult level the slight differentiations of Binet and 
Arthur experimental groups on personality and interest 
measures were probably a reflection of intellectual level 
rather than uneven test performance. 

Microfilm $2.75; Xerox $7.60. 161 pages. 





THE DEVELOPMENT OF CONCEPTS 
ABOUT OCCUPATIONAL STATUS 


(Order No. 61-4520) 


Dale David Simmons, Ph.D. 
University of Oregon, 1961 


Adviser: Leona Tyler 


The effect of occupational status upon the career of 
the adult has been extensively investigated. However, only 
a few studies have investigated childrens’ awareness of 
occupational status. Two studies were conducted for this 
dissertation with the purpose of extending our understanding 
of the development of awareness of occupation status. The 
first study dealt with the degree of agreement between the 
occupational prestige rankings of children and those of 
adults. The second dealt with the nature of children’s 
spontaneous descriptions of occupations differing in status. 
Both studies compared the responses of 4th, 8th, and 12th 
grade males and females. The children who served as 
subjects were attending public schools in two small com- 
munities in the Willamette Valley in Oregon. The major 
industry in one community is a large state university. The 
other community is a farming and metallurgical processing 
center. 

In the first study children were asked to rank a list of 
20 occupational titles in terms of prestige. They also 
ranked the occupations in terms of their own interest in 
the occupations. The boys ranked a list of male occupations 
and the girls ranked a list of womens’ occupations. The 
children were retested two months after the original assess- 
ment for purposes of establishing the reliability of the 
rankings. Several results were noteworthy. There was a 
significant amount of agreement in the prestige rankings 
within each sex and age group. Groups consensus ranks 
were established for each age and sex group. These were 
based on the median rank assigned to each occupation by 
each group. These group consensus rankings were found 
quite consistent over a two month period. A high degree 
of awareness of the status of adult occupations occurs as 
early as the fourth grade among boys, but the same degree 
of awareness does not occur among girls until the eighth 
grade. Fourth grade girls tended to give higher prestige 
rankings to predominantly feminine occupations, e.g., sec- 
retary, nurse, than they did to such occupations as physi- 
cian, artist, etc. This trend was reversed in the older 
girls. The more intelligent children and children from 
higher socio-economic backgrounds showed a closer rela- 
tionship between their prestige and interest rankings than 
did less intelligent children or children from the lower 
socio-economic backgrounds. A negative correlation be- 
tween an individual’s prestige rankings and his interest 
rankings was extremely rare. 

In the second study the children were presented with 
three sets of occupational titles. One set consisted of three 
high status occupations, another consisted of three medium 
status occupations, and another consisted of three low 
status occupations. Different occupational titles were used 
for boys and girls. Each sex was presented with a list of 
occupational titles appropriate for their own sex. The 
children were requested to tell the differences they per- 
ceived between each set of titles. The purpose of this study 
was to determine how children spontaneously think about 
occupations differing in status. A scoring system was 
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derived from the responses obtained. Nine scoring cate- 
gories were developed. They were as follows: Working 
Conditions, e.g., dirty-clean, inside-outside; Work Activ- 
ities, e.g., mental-physical, help others; Work Require- 
ments, e.g., education, skills; Work Consequences, e.g., 
pay; Social Status, e.g., “middle class”; Sex Roles, e.g., 
womens’ jobs; Autonomy, Independence, and Responsibility, 
e.g., work for yourself; Miscellaneous; No score. Several 
of the findings in the second study were noteworthy. Each 
age and sex group emphasized certain categories rather 
than using all categories equally. Different categories are 
used by boys and girls of the same grade level. In no case 
did a sex or age group use the Social Status category as 
the major difference between occupations differing instatus. 
Boys at different grade levels emphasized different cate- 
gories. The same was true for girls. Among the male 
subjects the fourth graders emphasized working conditions 
and work activities as the main difference between occupa- 
tions differing in status. The eighth graders emphasized 
work requirements, consequences, and activities and the 
twelfth graders emphasized work requirements, conse- 
quences, and social status. When the girls were asked to 
describe differences between occupations differing in status, 
the fourth graders emphasized sex roles and work activ- 
ities, the eighth graders emphasized work requirements 
and sex roles while the twelfth graders emphasized the 
work requirements, work consequences, autonomy and 
social status dimensions. 

The development of awareness of the status of adult oc- 
cupations seems to be occurring as early as the middle 
elementary school years among boys, and possibly during 
the junior high school years among girls. Hence, it would 
seem that boys and girls follow different paths in acquiring 
knowledge of the status of adult occupations. The child, in 
his expanding knowledge of occupations, would seem to pass 
through three major stages of cognitive development. There 
is a movement from an awareness of “concrete” aspects 
of an occupation (work activities and working conditions) 
through an expanded time sequence awareness (require- 
ments and consequences) to a more general frame of ref- 
erence (social status). Certain theories of career develop- 
ment have hypothesized that as children mature their 
occupation choices change from fantasy choices to realistic 
choices. From the point of view of the second study it 
might be more appropriate to consider children’s occupa- 
tional plans in terms of their stage of cognitive develop- 
ment rather than in terms of the “fantastic - ness” or 
realism of their choice from the adults’ point of view. 

Microfilm $2.75; Xerox $7.80. 168 pages. 
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FACTORS INFLUENCING ATTITUDES 
TOWARD HOSPITAL DISCHARGE IN 
NEUROPSYCHIATRIC PATIENTS 


(Order No. 61-4677) 


Robert Louis Bell, Jr., Ph.D. 
The University of Texas, 1961 


Supervisor: Gordon V. Anderson 


The problem of lack of motivation for hospital discharge 
in neuropsychiatric patients has long been recognized as 
a major impediment to the complete rehabilitation of per- 
sons recovering from psychiatric ailments. Despite the 
tremendous progress that has been made in the treatment 
of psychiatric disorders, the attitudes of patients toward 
their own recovery have remained as an important factor 
affecting successful rehabilitation. A careful study of the 
literature concerning the problem of patient remotivation 
revealed that, while there is a widespread recognition of 
its significance systematic research in this area is con- 
spicuously absent. Most articles dealing with patient at- 
titudes toward recovery were based on personal observa- 
tions and opinions rather than upon controlled research. 
The present study was conducted to contribute to the dis- 
covery and understanding of the variables significantly 
related to unfavorable attitudes toward hospital discharge 
in neuropsychiatric patients. 

The experimental procedure consisted essentially of 
comparing patients who expressed a reluctance to leave the 
hospital with patients who expressed a more favorable at- 
titude toward discharge. The comparison was made on the 
basis of the following factors: (1) Hospital adjustment; 

(2) Demographic factors such as age, length of present 
hospitalization, length of total hospitalization, and number 
of hospitalizations; (3) Family attitudes and home situation, 
and (4) Personality factors. 

An attitude scale was designed to measure the attitudes 
of patients toward hospital discharge; the scale employed 
the method of equal-appearing intervals. After 100 items 
considered representative of varying attitudes were ac- 
quired, judges sorted the statements into nine categories 
ranging from highly unfavorable to highly favorable. Scale 
and Q-values for each statement were obtained. Eighteen 
statements were selected for the final scale, which was ad- 
ministered to 158 patients. From this group, the 30 patients 
scoring the lowest and the 30 scoring highest on the attitude 
scale were selected as subjects. 

The measure selected for evaluating hospital adjustment 
was the Multidimensional Scale for Rating Psychiatric Pa- 
tients. Ratings were made by hospital nursing personnel. 
The demographic data were abstracted from available hos- 
pital records. Ratings of family attitudes and home situa- 
tion were made by the ward Social Worker. The instrument 
utilized as a measure of personality factors was the Min- 
nesota Multiphasic Personality Inventory. 

An analysis of the results revealed that patients with 
unfavorable attitudes toward discharge from the hospital 
did not differ significantly from those with favorable atti- 
tudes in terms of over-all hospital adjustment. As was 
predicted, both groups were able to make a satisfactory ad- 
justment within the hospital setting. It was further found 
that length of hospitalization, both total and present, age of 
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patient, and family situation did not significantly differen- 
tiate the two groups. The number of hospitalizations, how- 
ever, was significantly higher for patients with favorable 
attitudes toward discharge. This finding was interpreted 
as indicating greater willingness to attempt a post-hospital 
adjustment despite repeated failures. 

It was found that the most significant differences between 
the two groups were ones of personality. These findings 
strongly supported the hypotheses advanced concerning per- 
sonality differences between the two groups. Patients with 
unfavorable attitudes toward discharge were found to score 
significantly higher on the MMPI Hypochondriasis, Depres- 
sion, Hysteria, Social Introversion-Extroversion, and De- 
pendency scales, as well as on measures of anxiety. Pa- 
tients with favorable attitudes toward discharge scored 
significantly higher on measures of Dominance and Ego- 
Strength. The implications of these findings were discussed 
and suggestions were offered concerning possible ap- 
proaches for future research. 

Microfilm $2.75; Xerox $6.00. 125 pages. 


INTERPERSONAL STIMULI AS 
INTERFERENCE IN A SORTING TASK 
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Reasoning from the observation that schizophrenia en- 
tails a social withdrawal, the proposition was tested that 
schizophrenics would not do as well as normals on sorting 
tasks with pictures of people on them. The sorting method 
has been used with schizophrenics, but the stimuli have 
usually consisted of non-human content. Recent research 
indicates that there are differences between the use of 
interpersonal and non-interpersonal stimuli, when a schiz- 
ophrenic is confronted with a sorting task. 

Any sorting task entails having Ss use a concept. In the 
case of non-interpersonal stimuli the concept is often one 
of size, shape, number, or color. With interpersonal 
stimuli the task becomes more complex, but the idea of 
using a concept to accomplish the sort is still the same. 
Any concept has certain attributes which define it. By 
controlling the attributes, that is limiting them, the com- 
plexity involved in using interpersonal stimuli can be di- 
minished. 

This research compared the performance of two groups 
of schizophrenics, acute and chronic, with two groups of 
patients, also acute and chronic, but hospitalized for phys- 
ical reasons. The two groups were also compared with a 
group of normal, non-hospitalized Ss. The schizophrenics 
were matched for age and education with the hospital pa- 
tients and the normal Ss. In addition, the acute schizo- 
phrenic patients were matched for time in the hospital with 
the acute hospital patients, and the chronic schizophrenic 
Ss were also matched for time in the hospital with the 
chronic hospital patients. 

The stimuli consisted of five groups of pictures, with 
eight pictures in each group. One group showed pictures 
illustrating aggression, one, authority, and one, sexual 





identification. These were designated the interpersonal or 
affective group. One group had pictures of geometric ob- 
jects, and the last showed a neutral aggressive scene 
(lightening and a tornado). All the Ss received each of the 
five sets of pictures, but the order of presentation was 
randomized for each S. 

Three dependent measures were used. The first was 
reaction time, the second was the specific sort whicha S 
made, and the third was the S’s verbalized reason for 
giving the particular sort he had made. There were no 
Statistically significant differences between the non-hospi- 
talized Ss and the hospital patients on any of the three de- 
pendent variables. Therefore, the hospital patients were 
used as a comparison group with the schizophrenics. 

The reaction time variable discriminated between the 
hospitalized Ss and the schizophrenics on all the tasks, but 
there were no differences between the two groups when the 
two neutral tasks were compared to the three affective 
ones. The dependent variable based upon the sorts not only 
discriminated between the schizophrenic and hospitalized 
Ss, but also showed differences when the three affective 
tasks were compared with the two neutral ones. This sta- 
tistically significant difference between the neutral and af- 
fective concepts also occurred with the analysis based upon 
the Ss’ verbalized reasons for sorting as they did. 

There were five experimental hypotheses tested. Each 
hypothesis dealt with one of the five sorts which the Ss 
were supposed to make. The three hypotheses dealing with 
the three affective concepts were all confirmed. The one 
dealing with the geometric task was also confirmed. The 
neutral aggression Task (lightening and tornado) was only 
partially upheld. The method proved very effective for 
investigating conceptual behavior in schizophrenics. The 
major proposition that schizophrenics do not do as well as 
normals on a sorting task was upheld. Older methods not 
involving interpersonal stimuli are not as effective as in- 
terpersonal ones for investigating conceptual behavior in 
schizophrenics. Microfilm $2.75; Xerox $4.00. 74 pages. 


SOME BEHAVIORAL CHARACTERISTICS 
OF A SUB-GROUP OF FEMALE 
AMBULATORY SCHIZOPHRENICS 


(Order No. 61-6217) 
Charles Robbins DeWitt, Ph.D. 
University of Houston, 1961 


The purposes of this study were: 


1.) To systematically establish and define the behaviors 
of a group of female patients encountered for psychodiag- 
nosis at the University of Texas Medical Branch, Galveston, 
Texas; and 


2.) To systematically investigate characteristics of 
this group of patients in order to aid in differential diag- 
nosis on — 


a.) the Wechsler Adult Intelligence Scale, 


b.) demographic and socio-cultural variables, and 
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c.) test attitudes on the Wechsler Adult Intelli- 
gence Scale and Rorschach Test. 


This group of female patients was believed to constitute 
a sub-classification of the group of ambulatory schizo- 
phrenias. The group of patients under consideration was 
isolated on the basis of its behavioral characteristics by 
clinical judgments. Twenty-three experimental subjects 
thus obtained were compared with a group of randomly se- 
lected pathologies, a group of hysterics, and a group of 
schizophrenics in a search for discriminative characteris- 
tics. 

The experimental group was found to have clinical char- 
acteristics which corresponded closely with the ambulatory 
schizophrenics of Zilboorg and the pseudo-neurotic schizo- 
phrenics of Hoch and Polatin. The experimental group, 
however, showed discriminative characteristics which were 
manifested by marked narcissistic, hysterical, and acting 
out features. Clinically, these patients appeared quite sim- 
ilar to each other and did not show the broad diversities 
usually observed in pseudo-neurotic schizophrenia. 

The group of patients studied showed no significant dif- 
ference in final hospital diagnosis from a randomly se- 
lected group of pathological patients. Nevertheless, they 
were distinguished from the random pathologies group on 
the basis of behavioral data. 

The results of this investigation indicate that the group 
of ambulatory or borderline schizophrenics studied pos- 
sesses some psychological test characteristics, psycho- 
logical test attitudes, and demographic features that can 
aid in differential diagnosis. 

It appears that the behaviors and characteristics of this 
group are sufficiently distinct to warrant a clinical psy- 
chiatric classification as a sub-group of the ambulatory 
schizophrenias. Microtilm $2.75; Xerox $7.20. 151 pages. 


RELATIONSHIP OF CERTAIN FACTORS TO 
SUCCESSFUL CASE CLOSURE IN A 
CHILD GUIDANCE CLINIC 


(Order No. 61-4949) 


Harold Jay Fahs, Ed.D. 
Michigan State University, 1961 


This Study is primarily concerned with the determina- 
tion of what factors are most prognostic of therapy success 
in children seen at the Northwest Michigan Child Guidance 
Clinic, located at Traverse City, Michigan. For the pur- 
pose of this investigation therapy success has been defined 
as a case in which, in the opinion of the counselor, the 
child has improved over his condition at the time treatment 
started. Improvement does not have to be the result of 
therapy. An unsuccessful case is one which, in the opinion 
of the counselor, the child’s condition has not improved 
over the time treatment started. 

In addition to the above purpose the researcher has at- 
tempted to (1) determine agreement between counselor 
judgment, parental judgment, and researcher judgment in 
reference to case closure; (2) determine if therapy cases 
classified as successful, by the counselor, have remained 
successful; (3) determine the type of problem which may 
be the “best risk” for therapy; (4) and determine if the 





method of reporting and handling information in a child 
guidance clinic is adequate and accurate. 

Five groups of referral categories were used. These 
categories were set up by the Michigan Department of 
Mental Health and consisted of conduct, habit, learning and 
developmental problems, functional illness, and personality 
problems. The period studied was eight years, from 
January 1, 1950 to January 1, 1958. 

The records of 706 child guidance referrals were ex- 
amined. From this population 253 satisfied rigid require- 
ments of record completeness. Letters were written to 
parents of the selected children requesting them to fill out 
an enclosed questionnaire. The final workable sample con- 
sisted of 215 cases. 

The relationship of the child’s problem at time of re- 
ferralto intellectual ability; duration of referred problem; 
parental attitude toward child; parental attitude toward 
therapy; counselor, parent, and researcher judgment re- 
garding therapy outcome; and present status of case was 
determined by application of the chi-square method, Fisher 
Exact Probability Test, and percentage presentation. 

When the parent’s judgment regarding the outcome of 
a case was used as the criterion of success the following 
factors were found to be related to successful case clo- 
sures: age of child above nine years and four months and 
intellectual ability above 100 for problems classified under 
the conduct category; duration of problem less than thirty 
months and good parental attitude toward the child for prob- 
lems classified under conduct, functional illness, and learn- 
ing and developmental problems. 

When the researcher’s judgment regarding the outcome 
of a case was used as the criterion of success the following 
factors were found to be related to successful case closure: 
good parental attitude toward the child for referral prob- 
lems classified under conduct and personality problems; 
duration of problem less than thirty months for referral 
problems classified under personality, functional illness, 
and learning and developmental problems; intellectual 
ability above 100 for problems classified under learning 
and developmental problems; and age of child above nine 
years and four months for referral problems classified 
under the functional illness category. 

When the counselor’s judgment regarding the outcome 
of a case was used as the criterion of success the following 
factors were found to be related to successful case closure: 
good parental attitude toward the child for problems clas- 
sified under the personality category; duration of problem 
less than thirty months for referral problems classified 
under the conduct category; intellectual ability above 100 
for problems classified under the learning and develop- 
mental category; and age of child above nine years and four 
months for problems classified under functional illness 
problems. 

Of the total number of cases closed as successful, by 
the counselor, 47 per cent have remained successful. Fifty- 
three per cent of the successfully closed cases reverted 
back to the original referral problem. 

Of the total number of cases closed as successtul, by 
the researcher, 72 per cent have remained successful. 
Twenty-seven per cent have reverted back to the original 
problem. 

Of the total number of cases closed as successful, by 
the parent, 98 per cent have remained successful. One 
child reverted back to the initial referral problem. 

Parental judgment of case closure seems to agree more with 
the researcher’s judgment than with counselor’s judgment. 
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Habit and personality problems seem to be the “best 
risk” for therapeutic results. 

Methods of reporting and handling information in child 
guidance seem to be an administrative area which might be 
improved. Microfilm $3.15; Xerox $11.05. 243 pages. 


A SEARCH FOR IMPORTANT STIMULUS 
VARIABLES IN THE EARLY FAMILY 
RELATIONSHIPS OF SCHIZOPHRENIC PATIENTS 


(Order No. 61-4667) 


Robert Franklin Horner, Ph.D. 
The University of Tennessee, 1961 


Major Professor: G. R. Pascal 


In this exploratory study, ten male schizophrenic pa- 
tients from a veterans’ hospital were matched with ten con- 
trol subjects from the community on the variables age, 
education, and occupation. The Pascal-Jenkins Behavioral 
Scales were used to investigate the stimulus situations pre- 
sented by grandparents, parents and siblings of patients 
and control subjects in the first ten years of life of the sub- 
jects. The Scales allowed systematic histories to be gath- 
ered by the behavioral incident technique. This method 
provided a means of quantifying many of the data and 
sharply reduced the subjectivity of the interviews. Eight 
variables for each grandparent, sixteen variables for each 
parent, and eight variables for each sibling were investi- 
gated. The behaviors relevant to each variable were rated 
on a three-point scale of deviancy (3 = expectancy; 1 = 
markedly deviant; 2 = intermediate) by two clinical psy- 
chologists trained in the method. Satisfactory reliability 
was obtained. The binomial expansion was applied to se- 
lect significant variables. 

The experiment was replicated with ten additional schiz- 
ophrenic patients and ten control subjects. A different pair 
of psychologists rated the variables in Experiment I. 

The stimulus categories “Mother” and * Father” were 
found to be highly significant in both experiments. This 
suggested that the schizophrenic patients had more general 
deprivation of needs by parents in the early years than their 
matched controls. Specifically defined variables signifi- 
cant across both experiments were “Active Play with Sub- 
ject,” “Displays of Affection by Parents,” *“Gregariousness 
of Fathers,” and “Compatibility of Parents.” There was a 
strong trend toward significance for the variable “Deviant 
Behavior by Parents.” 

The study suggests the hypothesis that in the early years 
the schizophrenic patients had little opportunity to experi- 
ence close interpersonal contacts with their parents, were 
deprived of affection by them, and learned withdrawal and 
other maladaptive social responses through the influence of 
their parents’ behavior. The study also demonstrates the 
usefulness of the methodology with a very deviant group. 
The results may be compared with those of Pascal and 
Jenkins pioneer study with this method with alcoholics. 

Microfilm $2.75; Xerox $4.40. 82 pages. 





ARBITRARINESS OF FRUSTRATION 
AND AGGRESSION 


(Order No. 61-4700) 


John Jerome Kregarman, Ph.D. 
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The present study was conducted to (a) test the differ- 
ential implications of two theoretical positions, namely, 
drive-reduction or response-inhibition, in accounting for 
the reduction of aggression under nonarbitrary frustration, 
and (b) isolate the influence of expectancy and reasonable- 
ness on the expression of aggression. 

Seventy-six male undergraduate students were given a 
bogus Intelligence Test under frustrating conditions. Fol- 
lowing the administration of the test, measures were ob- 
tained of each S’s tendency to attack the frustrator, himself, 
and slightly negative stereotypes. Ss were tested in eight 
groups, each of which had from 7 to 13 Ss. An equal num- 
ber in each group received one of four different general 
instructions to the intelligence test. These instructions 
differed in two dimensions: reasonableness and expectancy. 
To one-fourth of the Ss the frustration was presented as 
expected and reasonable; to another fourth, as expected and 
unreasonable; to another fourth, as unexpected and reason- 
able; and to the remaining Ss as unexpected and unreason- 
able. 

The results indicated that in the present situation: 

(1) The expectation of a frustration reduces the tendency to 
express aggression toward the frustrator; (2) the reason- 
ableness of a frustrator does not significantly affect the 
amount of aggression expressed toward the frustrator; 

(3) both expectation of frustration and reasonableness of 
frustration increase the tendency to express aggression 
toward the self. 

Of the two hypotheses, drive-reduction vs. response- 
inhibition in the reduction of aggression under nonarbitrary 
frustration, the latter is more tenable. Furthermore, the 
results suggest that under reasonable or justifiable frustra- 
tions, the S himself may be perceived as the direct agent of 
frustration. Microfilm $2.75; Xerox $3.00. 55 pages. 


EFFECTS OF EXTERNAL CONTROL AND 
AMBIGUOUS INFORMATION ON GENERALIZED 
EXPECTANCY CHANGES FOR SELF AND OTHERS 


(Order No. 61-4475) 


John Mark Parrish, Ph.D. 
Indiana University, 1961 


In an attempt at studying changes in expectancy state- 
ments in a simulated social situation the following general 
procedures were followed: 

Subjects were told that they would perform on three 
tests and that their score on each test would be combined 
with the score of an unknown partner to yield a group or 
team score. Each subject predicted scores for himself and 
his partner, then took either a “word availability” test or a 
“social maturity” test. A “score,” which was always sys- 
tematically 30 points higher or lower than the subject’s 
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combined prediction, was given to each subject following 
his performance on the first test. 

Changes in predictions and differences in changes be- 
tween the subject and partner were studied as functions 
of (1) scores on a test designed to measure the extent to 
which individuals perceive reinforcements as being under 
external control and (2) positive versus negative achieve- 
ment information (whether the combined score was 30 
points higher or 30 points lower than the combined 
prediction). 

Generalization of the expectancy changes were studied 
as a function of the degree of similarity between general- 
ization tests and the test on which information was given. 
Similarity between tests was determined from subjects’ 
ratings. They rated the similarity between each pair of 
tests on a seven point scale, and the mean ratings was 
used as the final index of similarity between tests. 

The following conclusions seemed warranted by the 
data: 

(1) That the concept of External Control of Reinforce- 
ment, when measured by the External Control Scale, can 
be used to explain and predict differences between a sub- 
jects expectancy for his own performance on a task and 
his expectancy for another persons performance on the 
same task. Thus, there is some evidence that the concept 
of external control could have utility in psychological 
theory. However, this evidence could also be interpreted 
to mean that the concept of external control is so closely 
akin to that of self-confidence that it may mean the same 
thing. 

(2) Under certain circumstances, in this case presenta- 
tion with a verbal task, there is a difference in the ways 
males and females respond to ambiguous achievement in- 
formation. This was discussed in terms of different mean- 
ings or significances the task may have had for the 
different sexes, but not as a basic and general difference 
between sexes. 

(3) Generalization of expectancy change occurs for an 
individual’s expectancies for others as well as for his 
self-oriented expectancies. Under certain conditions these 
changes follow a gradient of perceived similarity between 
generalization tasks and the task on which information is 
given. 

Methodological problems were discussed and recom- 
mendations were made concerning the methods and ma- 
terials used in the study. 

Microfilm $2.75; Xerox $3.80. 66 pages. 





A STUDY OF IMPORTANT STIMULI 
IN THE LIVES OF MEN WITH 
LUNG CANCER 
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Except in certain specified instances where the etiology 
is known, the growth of cancerous tissue in humans is an 
unsolved problem. Most of the investigations in this area 
have been medical, physiological or biochemical. There 





have been, however, enough studies of a psychological 

nature, with sufficiently intriguing results, to warrant fur- 
ther research into the possibility of a relationship between 
psychological variables and the incidence of human cancer. 

One of the most consistent observations arising from 
the psychological studies was that experiences in early 
life appeared to be related to the incidence of cancer in 
later years. In the present study an attempt was made to 
define “experience in early life” in terms of character- 
istics of important people with whom the subjects came in 
contact. The purpose of the present study was to investi- 
gate, systematically, by means of the Pascal-Jenkins Be- 
havioral Scales, the characteristics of important people 
encountered in the first ten years of life by subjects with 
cancer of the lung, and to make a comparison between 
these and matched control cases. Ten men with cancer of 
the lung were matched with ten cancer-free controls on 
the basis of race, age, education, MA, and vocation. A his- 
tory was then taken from each subject, using the Pascal- 
Jenkins Scales as a guide. From each S, information was 
obtained concerning his mother, father, older and younger 
siblings, and his male peers from the first ten years of 
his life, and concerning his wife, children, siblings, and 
male peers from his current situation. Each stimulus 
(mother, father, etc.) was then rated on seventeen behav- 
ioral variables, such as Displays of Affection, Providing 
Behavior, etc. Each subject was rated on the University 
of Tennessee Deprivation Scale and was given the Bender- 
Gestalt Test. 

The behavior of mother and father in the Ss’ early 
years was found to differentiate the two groups signifi- 
cantly, with the specific variables being Frequency of Con- 
tact, Physical Punishment, Social Behavior, Compatibility 
with Spouse, and Sexual Role Appropriateness. The two 
groups were found to be essentially similar in adult be- 
havior. Thus it was hypothesized that early stress was 
related to later development of a neoplasm, as other in- 
vestigators had suggested. It was suggested that replica- 
tions of the present study test this hypothesis further, and 
specific recommendations for this further research were 
made. Microfilm $2.75; Xerox $7.20. 151 pages. 


THE EFFECT OF ITEM CONTENT 

AND DISTRIBUTION INSTRUCTIONS 

UPON RELIABILITY IN THE RATING 
OF PSYCHIATRIC PATIENTS 


(Order No. 61-4608) 


Robert Carl Petersen, Ph.D. 
University of Minnesota, 1961 


Adviser: Paul E. Meehl, Ph.D. 


During the past decade the method of Q-sorting has 
seen wide application not only in clinical psychology, but 
also in a wide variety of other areas of psychology. 
Originally devised for use in relation to Stephenson’s Q- 
technique, Q-sorting has come to have an independent 
existence apart from its original factor analytic context. 
To date there has been little attempt to investigate those 
factors which may have relevance to the optimal employ- 
ment of Q-sorting nortocompare it to rating scale methods 
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from the standpoint of interjudge reliability. This study 
was undertaken both to investigate the reliability (inter- 
judge and test-retest) of Q-sorting as compared to compa- 
rable rating scale techniques and to examine some of the 
factors believed relevant to more effective employment of 
these techniques in the rating of male patients in a Veter- 
ans Administration neuropsychiatric hospital. 

The factors chosen for investigation included three 
different formats (forced Q-sorting, unforced Q-sorting 
and a rating scale equivalent), two different numbers of 
categories (5 and 11), a large (165 items) item pool versus 
a small one (55 items), and two types of item source (a 
pathologically oriented pool versus a pool with no ap- 
parent pathological bias). These factorswere investigated 
in all possible combinations yielding an experimental 
design of 24 combinations. Twelve pairs of psychiatric 
nurses in regular daily contact with the patients rated 
them by the various methods and correlation coefficients 
were computed for the amount of agreement between the 
members of the judge-pairs as well as for test-retest 
sorts and ratings. The resulting matrices of correlations 
converted to Fisher z coefficients were then subjected to 
a four way analysis of variance. 

The results of the analysis of variance indicated that 
none of the main effects showed any statistically signifi- 
cant differences in either interjudge agreement or test- 
retest reliability. The lack of superiority of any one of 
the three basic formats was interpreted as suggesting 
that the choice be made on the basis of convenience and 
suitability to the particular problem under consideration. 
The finding that pathologically derived items were no 
more conducive to reliability than were items having a 
non-pathological orientation was interpreted as under- 
scoring the effectiveness of everyday language for be- 
havioral description. 

A significant interaction was found between pool size 
and format in the interjudge agreement situation. It was 
found that the small pool unforced Q-sorts were signifi- 
cantly more reliable (p< .01) than the large pool unforced 
Q-sorts and this was interpreted as being the result of 
decreased motivation because of the cumbersome nature 
of the task. The failure to find a similar difference in the 
forced Q-sorts was interpreted as due to the “discipline” 
imposed by forced sorting which reduced carelessness. 

A difference between the short and long rating scale 
forms favoring the latter was interpreted as the result of 
attenuation. 

The distribution forms for the various unforced sorts 
and rating were found to differ significantly (p < .001) 
from rectangularity although probably differing still more 
from normality. The rating forms had very similar dis- 
tributions to the unforced sorts and there was no evidence 
of stereotypy in responding. 

On the basis of the results, it is suggested that Q- 
sorting may involve motivational complexities effecting 
both the validity and reliability of the results. The sug- 
gestion is made that well designed rating forms, because 
of their convenience and relative simplicity, should not be 
abandoned in favor of Q-sorting techniques unless it can 
be demonstrated that the latter are clearly superior for 
a particular application. 
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The present research investigated the development of 
positive self evaluation and certainty of self evaluation as 
affected by structure of social situations. 

The following statements regarding the relationship 
between positive self evaluation and structure of social 
situations were derived from empirical observations and 
research studies. 


1) Positive self evaluation evolves from successful 
fulfillment of expectations in social situations. 


2) The probability of successful role fulfillment is 
greater for persons in structured situations than 
it is for persons in ambiguous situations. 


From these statements the following hypothesis was 
created: 


Hypothesis I 


Persons in structured situations will develop more 
positive self evaluation than will persons in am- 
biguous situations. 


The following statements regarding the relationship 
between certainty of self evaluation and structure of social 
situations were also derived from empirical observations 
and research studies. 


1) The probability of successful fulfillment of ex- 
pectations is greater for persons in structured 
situations than for persons in ambiguous 
situations. 


2) The amount of information one receives about 
himself is related to the probability of success- 
ful fulfillment of expectations. 


3) Certainty of self evaluation is dependent upon the 
amount of information one receives about him- 
self. 


From these statements, the following hypothesis was 
created: 


Hypothesis II 


Persons in structured situations will develop more 
certainty of self evaluation than will persons in 
ambiguous situations. 


The present research used three separate samples. 
The first sample consisted of 24 student nurses who were 
tested in order to select measures to be used in the ex- 
periment. The second sample (Part I), consisted of 38 
student nurses who were tested in teams. The members 
of these teams were close friends. The fact that they 
were close friends confounded the main effects to be 
tested. Due to this fact, it was deemed necessary to con- 
duct a third stage of the experiment (Part II), without this 
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confounding element. The sample in this stage consisted 
of 20 student nurses and 20 female university undergradu- 
ates, all of whom were relative strangers to one another. 
To measure positive self evaluation, a trait self rating 
scale devised by Fiske (1949) was selected. The subjects 
evaluated themselves on 21 traits along an eight-point 
scale. To measure certainty of self evaluation, an eight- 
point rating scale was attached to each of the 21 traits on 
the Fiske scale. This attached rating scale measured the 
degree of certainty a person possessed that his self evalu- 
ation on the 21 traits was an accurate one. 

Structure of social situations was manipulated by in- 
structions given to subjects in a social situation. In the 
ambiguous situation, the instructions contained no infor- 
mation regarding what was expected of the subjects. In 
the structured situation, the instructions were quite ex- 
plicit regarding what was expected of the subjects. 

The results in both Part I and Part II confirmed Hy- 
pothesis I. Persons in structured situations developed 
significantly more positive self evaluations than did per- 
sons in ambiguous situations. 

The results, both Part I and Part II, also confirmed 
Hypothesis II. Persons in structured situations developed 
significantly more certainty of self evaluation than did 
persons in ambiguous situations. These results were in- 
terpreted as offering support that the following statements 
are valid: 


1) Successful fulfillment of expectations is related 
to positive self evaluation and certainty of self 
evaluation. 


2) Successful fulfillment of expectations is related 
to situational structure. 


3) Therefore, situational structure is related to 
positive self evaluation and certainty of self 
evaluation. 


Another result in Part I was for persons to rate them- 
selves more certainly the longer they worked together in 
teams. 

Some implications of the present research in the areas 
of psychotherapy and child development were also dis- 
cussed. Microfilm $2.75; Xerox $4.20. 80 pages. 


PSYCHOLOGY, EXPERIMENTAL 


AN ANALYSIS OF UNIVERSITY STUDENT 
BEHAVIORS WITH MEASURES OF 
ABILITY, ATTITUDE, PERFORMANCE 
AND PERSONALITY. 


(Order No. 61-6325) 


Richard Edward Carney, Ph.D. 
University of Michigan, 1961 


The relationships within and between the major classes 
of variables operative in a University course in Psychol- 
ogy were studied. Measures of student performance on 
credit and practice tests, discussions, ratings and survey 
questions, andof such organismic variables as sex, ability, 
motives and behavior traits were intercorrelated. Tests 
of experimental effects were then made. 





Among the more important findings were the following: 

1. Two major personality clusters could be described 
for both sexes: a. An “Achievement-Oriented” cluster 
describing persons who were dominant, aggressive and 
achievement-motivated; b. A “Socially-Oriented” cluster 
describing persons who were co-operative, reliable and 
conforming. 

Cluster scores derived from the standardization data 
of the California Personality Inventory yield similar re- 
sults. The Achievement-Oriented cluster scores corre- 
lated highly with need Achievement for the males and with 
Facilitating Anxiety for the females. The Socially- 
Oriented cluster scores correlated negatively with anxiety 
measures for both sexes. 

2. The females had a more consistent mode of re- 
sponding than the males and showed higher correlations 
between most measures. Ability was positively corre- 
lated with most performances and with most personality 
measures. These results were interpreted to mean that 
the females were behaving as if most testing situations 
were “arousing” and were performing according to ability. 

3. Attempts to duplicate standard measures of need 
Achievement, need Affiliation and need Power with course- 
derived materials were inconclusive. The obtained meas- 
ures when viewed as course performances had significant 
and theoretically interesting correlations with other 
measures. 

4. An ordering of tests on a dimension of grade- 
relatedness was demonstrated. The concepts of overde- 
termination and constraint were useful tools for analysis. 
Males had significant negative correlations with Debilita- 
ting Anxiety only on tests at either extreme of Grade 
Relatedness, but females had consistent low negative cor- 
relation with all tests. 

An analysis of variance of achievement tests using a 
joint classification of subjects by the C.P.I. cluster scores 
showed no sex difference and a superior performance by 
the group high on both cluster scores. 

5. Course content covering Life-adjustment topics 
was in general rated higher by both sexes than content 
covering Science topics. Discussion participation was 
greater for Life-adjustment topics. 

Analysis of attitudes by means of the personality cluster 
showed the major effect of personality differences to lie 
in interactions between personality, sex and type of ma- 
terial being rated. 

6. The prediction that scales reflecting achievement 
motivation would have the greatest correlation with rele- 
vant test performances having a moderate probability of 
success was confirmed for both sexes. Need Affiliation 
and need Power both showed a pattern on a test given under 
appropriate instructions for need Affiliation which was 
Similar to the pattern found for need Achievement on tests 
given under achievement instructions. 

7. Discussion activity positively correlated with both 
ability and personality traits of Dominance and Aggressive- 
ness. Microfilm $3.65; Xerox $12.85. 284 pages. 
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THE EFFECT OF PHASE 
ON THE QUALITY OF 
A TWO-COMPONENT TONE 


(Order No. 61-4684) 


James Harvey Craig, Ph.D. 
The University of Texas, 1961 


Supervisor: Professor Lloyd A. Jeffress 


This study establishes the reality of a new monaural 
phase effect (MPE), the Wood effect, and explores its 
parameters. A simple two-component tone made up of a 
250 cps fundamental and its second harmonic was used as 
a standard stimulus; the same tone with its phase re- 
versed was used as the comparison stimulus. A wide 
range of initial phase conditions was employed. The levels 
of the 250 and 500 cps components ranged from below 
threshold up to 84 and 73 db SPL respectively. 

Under many of the stimulus conditions the subjects 
were able to respond with 80 to 100 percent consistency. 
Whenever a subject was producing significantly consistent 
responses, it not only indicated that the difference in phase 
was being detected, but also, that each response carried 
the meaning, “This tone seems slightly higher (or lower, 
louder, softer, purer, less pure, etc.) than the other.” 

For some of the conditions, the subjects agreed about 
which phase condition was the higher (or louder or purer); 
for others, they disagreed, while remaining self-consistent. 

At some of the phase and fundamental-level conditions, 
one or both of the subjects consistently reversed their re- 
sponses when the 500 cps component exceeded a critical 
level of about 40 db SPL. At the critical level conditions, 
the subjects frequently were unable to detect the phase 
reversal. When the 250 cps component exceeded its criti- 
cal level, about 75 db SPL, the character of the phase- 
related sensation differences changed. 

It appeared that no single explanation could account for 
the subjects’ patterns of responses and for their sensory 
experiences. Hence, it seemed that two or more of sev- 
eral suggested mechanisms were involved in producing 
the MPEs. The three which were best supported by out- 
side evidence and which agreed with the experimental re- 
sults were: (1) a phase-related shift of the cochlear locus 
of maximal stimulation; (2) a neural “envelope-reader” 
connected with the basal turn of the cochlea; and (3) the 
traditional explanation: a phase-determined interaction of 
distortion products with the primary components of the 
stimulus. 

It seemed probable that one of the mechanisms acting 
alone produced the low-level MPE. With increases of 
stimulus level, one or both of the other mechanisms made 
their contribution to the phase-related changes in sensa- 
tion. Microfilm $2.75; Xerox $3.00. 59 pages. 
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Recent research has shown that recognition of words 
presented tachistoscopically to the left or right of a fix- 
ation point is not always equally good. The differences 
are thought to be attributable to reading experience; par- 
ticularly the nature of eye movements involved. A recog- 
nition differential has also been found on the vertical 
dimension. The present research was directed at investi- 
gating word recognition in positions above and below the 
fixation point under conditions analogous to those involved 
in the left-right studies. 

Two experiments were carried out. In Experiment I, 
meaningful and nonsense five letter words were randomly 
exposed either above or below fixation at 100 ms. The 64 
Ss were divided into two groups: (a) informed of the posi- 
tion in which the next word would appear, and (b) not so 
informed. Analysis of variance showed that, although more 
of the meaningful words were recognized in all, recogni- 
tion was equally good in both positions for both groups and 
for both kinds of words. 

In Experiment II, words were presented in both posi- 
tions in the same 100 ms exposure. Half the presentations 
involved the same word in each position, half involved a 
different word in each position. The 48 Ss were divided 
into three groups: (a) instructed to record the top word 
before the bottom word; (b) instructed to record the bottom 
word before the top word; (c) left to respond as they 
wished. All Ss were to try to correctly record bothwords. 

Analysis of variance showed that more words were 
recognized when the same word appeared in the other po- 
sition than when a different word appeared there, itself an 
interesting finding. More relevant to the purposes of the 
present investigation, however, was the finding that, over- 
all, more words were recognized in the above position. 
This difference was greater in the case of the identical 
words. 

Ss in groups (a) and (c) generally recorded the top 
word first, and both groups obtained higher scores for the 
above position. Ss in group (b) recorded the bottom word 
first, but there was no difference in recognition scores 
associated with position in group (b). 

It was concluded that the superiority of the above posi- 
tion in simultaneous presentation may be primarily due to 
the order in which the responses are made. However, the 
fact that the bottom position did not show this same su- 
periority when the response order was reversed suggests 
that past top to bottom reading experience may be a factor 
as well. 

Suggestions were made for further research designed 
to separate the effects of past experience from the effects 
of response order. 
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REVERSAL LEARNING IN RATS AS 
A FUNCTION OF PERCENTAGE REINFORCEMENT 
AND DEGREE OF OVERLEARNING 


(Order No. 61-5917) 


Albert Erlebacher, Ph.D. 
The University of Wisconsin, 1961 


Supervisors: Assistant Professor Leonard E. Ross 
Professor E. James Archer 


An experiment was performed investigating the effect 
of percentage reinforcement and degree of overlearning 
on reversal learning in rats. One hundred and sixty-eight 
female albino rats, 75-80 days old, were run in a black- 
white discrimination task according to a 2 x 4 orthogonal 
design. Acquisition was under one of two percentages of 
reinforcement--100% and 50%. Upon reaching criterion 
the groups were divided into four sub-groups receiving 
0, 70, 140, or 280 trials overlearning. Following over- 
learning reversal learning was begun and upon reaching 
criterion, a relearning task was instituted. Acquisition 
level was also controlled. 

Results showed that following 50% reinforcement, there 
is an inverse relationship between the number of over- 
learning trials and ease of reversal learning. Following 
100% reinforcement, no effect due to overlearning was 
found. The relearning data showed that when acquisition 
was under 100% reinforcement, there is a direct relation- 
ship between trials of overlearning and ease of relearning, 
while no consistent effect due to overlearning was found 
for the 50% reinforcement group. Both reversal and re- 
learning were easier following 100% than following 50% 
reinforcement. 

The reversal results were interpreted in terms of two 
factors--the discrimination hypothesis to account for the 
partial reinforcement effect and differential loss of avoid- 
ance tendencies to the previously negative stimulus to 
account for the overlearning effect. The relearning data 
were interpreted in terms of differential reappearance of 
the approach tendencies to the positive stimulus. 
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The purpose of this experiment was to investigate the 
acquisition of single nonsense syllable lists as a function 
of systematic variation in intralist similarity. It was hy- 
pothesized that number of letters and number of letter 
replications were the principal variables and that rates 
of response would be directly related to these. 

Each of 24 naive Ss in each of 8 similarity groups 
learned a single list of 12 nonsense syllables. A modified 
recognition task was used in which S identified the syllable 





from 2 of the 3 letters of the syllable in their appropriate 
positions. Similarity was varied independently in 2 of the 
3 ordinal positions of the syllable as the number of letters 
used in list construction, selected such that equal inter- 
vals of letter occurrence probability and letter replication 
were obtained. These were 4 levels of similarity in one 
position orthogonal to 2 levels in the other. By varying 
the letter pair used as the stimulus it was possible to ob- 
tain separate measures of acquisition with stimulus letter 
cues equivalent in similarity and responses differing in 
similarity, and with stimulus letter cues differing in simi- 
larity and responses equivalent in similarity. 

The responses were classified in one of 7 ways: cor- 
rect response, letter error from the same position, letter 
error from one of the other positions, letters not used in 
the list, stimulus misreading and failure to respond. The 
principal findings were: 


1. Correct response and same position error classes 
developed early in acquisition as the primary re- 
sponse systems. 


. With equivalent cues, initial correct response rates 
increased with increasing similarity and same po- 
sition error rates decreased with increasing simi- 
larity, both linear with respect to letter replication. 
Continued rates of correct responding decreased 
with increasing similarity, continued rates of same 
position errors increased with increasing similarity, 
both primarily slope changes with letter replication. 


. With differing cues, both initial and continued cor- 
rect response rates were increasing functions of 
decreasing similarity, essentially a linearly in- 
creasing change with decreasiiug letter replication. 
Same position error rates reflected the same, but 
reciprocally related trends. 


Comparisons between each of these stimulus condi- 
tions yielded little evidence that response rates 
with acquisition for a given similarity level differed 
except in initial response values. 


These findings were compared with previous results 
from studies of response and stimulus similarity and dis- 
cussed with respect to task requirements. It was con- 
cluded that similarity probably has two effects which vary 
with response probability by chance and with letter repli- 
cation, the former determining the level of response, the 
latter the rate of response. 
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The present study was concerned with making electro- 
graphic distinctions between two neural structures, the 
amygdala and posterior hypothalamus, implicated in be- 
havioral arousal. 
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Three cats were chronically implanted with intracranial 
electrodes in anterior cortex, posterior cortex, posterior 
hypothalamus, amygdala, and hippocampal gyrus. Electro- 
graphic responses from these areas together with re- 
sponses of heart rate and behavioral conditioning were 
studied under the following phases of a learning situation: 
1) Sound arousal and habituation with presentation of a 
400 cps tone; 2) Presentation of milk consumed by the 
animals; and 3) Conditioning by pairing the 400 cps tone 
and milk, followed by extinction in which only the tone is 
presented. 

A distinction between the amygdala and posterior hypo- 
thalamus was demonstrated in terms of the relationships 
between electrographic effects and behavior and by a fre- 
quency analysis of these electrographic effects. 

Both amygdala and posterior hypothalamus showed an 
arousal effect — a shift from slow frequency high ampli- 
tude to fast frequency low amplitude rhythm — with the 
onset of the neutral auditory stimulus. With the continued 
presentation of the auditory stimulus an habituation effect 
was obtained. The electrical potentials recorded from the 
amygdala and posterior hypothalamus now showed no 
change with the onset of the auditory stimulus. The an- 
terior and posterior cortical placements showed essen- 
tially the same effect. 

When milk was presented to the deprived animal, the 
posterior hypothalamus changed to an arousal pattern of 
fast frequency low amplitude waves and the amygdala 
showed a distinct synchronous electrical burst, in the 
30 - 50 cps frequency band, which always preceded the 
licking response. With milk consumption, the posterior 
hypothalamus changed to synchronous waves in the 3.5 - 

7 cps theta frequency band. The amygdala showed no con- 
sistent electrographic change with milk consumption. 

With pairings of the originally neutral auditory stimu- 
lus and the presentation of milk, the animal became con- 
ditioned to the sound as indicated behaviorally by an 
anticipatory lick response. The electrographic changes 
in the posterior hypothalamus again showed an arousal 
pattern and the amygdala showed the synchronous 30 - 50 
cps activity burst with the sound, both preceding the an- 
ticipatory lick response. 

During the subsequent extinction trials, with the pres- 
entation of the auditory stimulus alone, the posterior 
hypothalamus showed no electrographic change with the 
onset of the sound, concomitant with a behavioral quies- 
cence. The amygdala still showed a shift to the higher 
frequency bands during the absence of change in the pos- 
terior hypothalamus. On a number of trials when the 
animal actually made a licking response during the ex- 
tinction trials, there was a marked increase in the 30 - 50 
cps frequency band preceding the lick. With continued 
extinction trials the amygdala again showed no electro- 
graphic changes typical of the habituation effect. 

During the milk licking and conditioning, there was a 
phase “lock-in” of the electrical potentials between the 
amygdala and posterior cortical placements. 

The present study demonstrated a consistent relation- 
ship between electrographic changes in the amygdala and 
posterior hypothalamus and an index of behavioral condi- 
tioning. It further demonstrated a distinction in the 
electrographic effects of the amygdala and posterior hy- 
pothalamus during milk licking, conditioning, and extinc- 
tion, but not during sound arousal and habituation. 
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Four alternative hypotheses regarding the effect of 
nonreinforced (E,) trials on choice behavior were con- 
sidered: 

(1) The identity hypothesis--an E, trial does not 
change choice probabilities; 

(2) The correction hypothesis--an E, trial decreases 
the probability of the response chosen on that trial; 

(3) The neutralization hypothesis--on an E> trial S 
learns responses that are irrelevant or neutral with re- 
spect to the choice; 
and 

(4) The guessing habits hypothesis--an S has response 
tendencies in addition to those determined by experimental 
reinforcement events, and an E> trial increases the in- 
fluence of these response tendencies upon S’s choices. 

Experiments were conducted in which performance 
under reinforcement schedules without E, trials was 
compared with performance under schedules in which Eo 
trials were randomly added to the reinforcement events 
in the comparison schedule. Denote: 7, and m2 = propor- 
tions of trials on which A, and A, choices are reinforced, 
respectively. m7, = proportion of E> trials. 

The near-asymptotic proportion of A, choices with 
™, :1%2 = 90:10 was less with 7, = .50 than with 7, = 0. 
This finding contradicts the identity hypothesis. 

During trials for which choice frequencies were near 
asymptote with 7,:m,= 90:10, the proportion of A, choices 
was less following an E, trial than following a reinforced 
trial, regardless of whether S chose A, or Az on that 
trial. This finding contradicts the correction hypothesis. 

The amount by which E, trials reduced the proportion 
of A, responses was not significantly changed either by 
presenting pretraining schedules with 7,:72 = 50:50 or by 
shifting from a 10:90 to a 90:10 reinforcement schedule. 
These findings indicate that the changes in choice proba- 
bilities produced by E, trials are not transient. 

Following sequences with 7) small, the effect of Ep, 
trials appeared to be small and temporary. This finding 
contradicts that form of the guessing habits hypothesis 
which asserts that S has a tendency to divide his choices 
equally among the alternatives, in the case where this 
tendency is taken as being constant over trials. 

Instructions which offered S more points for correct 
Az choices than correct A, choices were used to obtain 
asymptotic choice frequencies different from reinforce- 
ment frequencies. With 7:7, = 75:25, E, trials reduced 
the proportion of A, choices from about .60 to about .50. 
With 7:72 = 50:50, E, trials did not increase the propor- 
tion of A, choices from the value of about .35 obtained 


“with to = 0. With 7,:72 = 25:75, E, trials increased the 


proportion of A, choices from about .15 to about .25. 
These findings were interpreted as contradicting the cor- 
rection hypothesis which implies that the effect of E, 
trials should depend upon choice frequencies. Rather, 
these results support the guessing habits hypothesis which 
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implies that the effect of E, trials should depend upon the 
ratio of the reinforcement schedule. 

Estimates of conditional choice probabilities indicated 
that Ss increased their tendency to repeat previous choices 
on trials following E, events. There was no indication, 
however, that Ss receiving E, trials developed greater 
perseverative tendencies for trials following reinforced 
trials than did Ss receiving schedules with 7 = 0. 

The results of these experiments were interpreted as 
suggesting that E, trials may influence choice probabili- 
ties by reducing the degree to which the sequential proper- 
ties of S’s choice behavior are modified by the reinforcing 
events. Microfilm $2.75; Xerox $4.40. 84 pages. 


DETECTION OF AN UNSPECIFIED 
SIGNAL: A STUDY IN AUDITORY 
DISCRIMINATION LEARNING. 
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Experimentally naive subjects were given the task of 
detecting a 1000 cycle tone against a background of “white 
noise” present continuously at a level of 65 db re 0.0002 
microbar. Each subject served only once in an experi- 
mental session of 400 trials, divided into four 100-trial 
periods, separated by brief rest intervals. All subjects 
were told that “the signal” would be present with proba- 
bility one-half on each of the 400 trials. One group of 
subjects was given an opportunity to hear the tone before 
the beginning of each 100 trials, another was simply told 
to detect “the signal” without being told the kind of signal 
they were to expect. These two groups were further sub- 
divided by giving half of the subjects in each group trial- 
by-trial feedback on the correctness of their answers, 
while the remaining subjects received no such informa- 
tion. The four groups obtained in this way were replicated 
at two levels of signal intensity; at the high signal inten- 
sity, the ratio of signal energy to the noise power per 
unit cycle was 25.1, at the low intensity, it was 15.8. 

For each subject, the index of detectability was ob- 
tained for each of the eight consecutive 50-trial blocks of 
the experimental session. From an ROC curve, plotted 
on normal-normal probability paper, the index, here re- 
ferred to as d,, was obtained by doubling the ordinate 
value of the point of intersection of the ROC curve with 
the negative diagonal. Using this measure, it was possible 
to detect changes in performance over consecutive 50- 
trial blocks; group comparisons were made by averaging 
the values of d, over subjects in each group at each 50- 
trial block. 

Subjects who were given a chance to hear the signal at 
the beginning of the test sequence maintained a stable 
level of performance throughout the experimental session. 
Feedback seemed to have little effect on this behavior. 

On the other hand, subjects who were simply told to 
detect a signal performed at about chance level at the be- 
ginning of the experiment, but improved gradually as the 
trials progressed. Feedback facilitated this improvement 
slightly at the high level of signal intensity, but no differ- 
ence appeared at the lower signal level. 





After the first 300 trials, all subjects were allowed to 
hear the signal. Performance of all groups stahilized at 
the same level. The average values of d, for all subjects 
in all groups were 2.4 and 1.5 for the high and low signal 
levels, respectively. 

As a check against possible artifacts due to scoring 
conventions and the very small number of trials used to 
plot ROC curves, d, was computed by two methods. The 
values obtained were in very close agreement. 

Some remarks on the extension of the decision models 
used in the theory of signal detectability to learning ex- 
periments are offered. (1) No “ideal observer” exists for 
the case of an unspecified signal; (2) The behavior of a 
cross-correlator which uses an estimate of the signal ob- 
tained from previous trials is examined, and the estima- 
tion procedure which leads to most rapid learning in 
terms of dg is shown. Finally, the distribution function 
for a class of indefinite quadratic forms of non-central 
normal variates is given as a series of expansion involv- 
ing the confluent hypergeometric function. 
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The problem of the effects of stimulus and response 
familiarization upon paired-associate learning has re- 
cently led to a considerable amount of experimental work. 
The results of this work, however, are not always con- 
sistent and are sometimes even contradictory. Some ex- 
perimenters have reported that response familiarization 
facilitates paired-associate learning and stimulus famil- 
iarization has either no effect or an inhibiting one. Others 
have concluded that stimulus familiarization facilitates 
learning and response familiarization has no effect. 

It was suggested that variables other than familiariza- 
tion were operative in many of the experiments and that 
it was the effects of these other variables which led to the 
inconsistent findings. The literature on familiarization in 
paired-associate learning was reviewed, and it was con- 
cluded that six variables were potentially operative in 
these experiments. These six are: (1) stimulus articula- 
tion; (2) length of the anticipation interval; (3) method of 
response production (spelling or pronunciation); (4) type 
of nonsense material used; (5) method of familiarization; 
and (6) use of irrelevant familiarization. 

Experiments were performed to assess the effects of 
stimulus articulation, method of familiarization and the 
type of material used. In Experiment I, dealing with 
stimulus articulation, subjects learned a paired-associate 
list, A-B, either articulating or not articulating the stimuli. 
All subjects then learned the list in the reverse, B-A 
order, half of each first-list group articulating stimuli and 
the other half not articulating. The results indicated that 
articulation of stimuli on the first list affected neither 
first nor second list performance, and it was concluded 
that stimulus articulation had little effect on learning 
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and, hence, probably little effect on familiarization in 
learning. 

Experiment II varied both familiarization of stimuli 
and response and the material used. Both CVC nonsense 
syllables and CVCVC paralogs were used. The results of 
this experiment indicated that, regardless of the material 
used, subjects familiarized with the stimuli did not learn 
at a significantly different rate than non-familiarized sub- 
jects. Subjects familiarized with the responses did learn 
significantly faster than nonfamiliarized subjects when 
the responses were paralogs, and when the responses were 
nonsense syllables, the difference was in the same direc- 
tion but not significant. It was concluded that material 
was not an effective variable and that, since the familiar- 
ization procedure used was one which had previously re- 
sulted in stimulus familiarization being facilitative, the 
familiarization method was also not an effective variable. 

Because the second experiment used numbers as re- 
sponses when the stimuli were nonsense materials and 
numers as stimuli when the responses were nonsense ma- 
terials, a third experiment was performed in which both 
stimuli and responses were paralogs. One group was 
familiarized with the stimuli, one with the responses and 
the third with neither set of items. The three groups did 
not differ significantly in speed of paired-associate learn- 
ing although there was a suggestion that following stimulus 
familiarization learning was slower than for either of the 
other groups. 

The problem of familiarization in paired-associate 
learning was re-evaluated in the light of these and the 
previous findings. It was suggested that stimulus articu- 
lation, method of familiarization and material were not 
effective factors in accounting for the existing results. 

A tentative account of the effects observed was offered 
which involved three factors. The first is a response inte- 
gration factor resulting from response familiarization. 
The second is an anticipation interval factor, producing a 
facilitative effect for stimulus familiarization when the 
interval is short. The third factor is a response pool 
factor, producing interfering effects when stimuli or ir- 
relevant items receive familiarization. 

Microfilm $2.75; Xerox $5.40. 109 pages. 


FACTORS INVOLVED IN THE 
FACILITATIVE EFFECTS OF 
LEARNING REVERSAL SHIFTS 


(Order No. 61-4444) 


Martin Harrow, Ph.D. 
Indiana University, 1961 


Previous experiments in concept formation, using 
card-sorting and block-sorting tasks, have found that re- 
versal shifts are learned quicker than nonreversal shifts. 
The present experiment sought to determine what specific 
stimulus factors are responsible for the relatively quicker 
learning of reversal shifts. Three possible factors that 
are usually confounded in reversal shifts were isolated for 
experimental analysis. These three were: 

(1) within-dimension shifts -- task 2 was based on the 
same general dimension of the stimuli as task 1, 

(2) response reversals -- during task 2, Ss were re- 





quired to literally reverse the responses previously as- 
sociated with each particular sorting card, and 

(3) concept reversals -- the conceptual relationship 
between the response and stimulus cards used for task 
2 was the opposite of the conceptual relationship used for 
task 1. 

Two card-sorting experiments were performed. All 
Ss in both experiments learned two successive sorting 
tasks. In experiment 1, a 2-category sorting situation was 
used. The 96 Ss who met the criterion of first task learn- 
ing were divided into four different types of groups. These 
four were: 

(1) groups making only within-dimension shifts (the 
general dimension of the stimuli relevant for correct sort- 
ing was the same in task 1 and task 2, but the specific 
stimuli that were relevant were changed from one task to 
the next). 

(2) groups making both within-dimension shifts and re- 
sponse reversals, 

(3) groups making between-dimension shifts (controls 
for groups making only within-dimension shifts), and 

(4) groups making between-dimension shifts (controls 
for groups making both within-dimension shifts and re- 
sponse reversals). 

Two types of concepts were used: color and shape con- 
cepts. During second task learning one of each of the 
above four types of groups learned a color task and one of 
each learned a shape task. 

Analysis of the results indicated that groups making 
only within-dimension shifts learned significantly faster 
than those making both within-dimension shifts and re- 
sponse reversals. All types of groups making within- 
dimension shifts learned significantly quicker than the 
comparable groups making between-dimension shifts. 

In experiment 2, using a 4-category card-sorting situ- 
ation and several different number concepts, the possible 
advantages of concept reversals were examined. Using the 
40 Ss who met the criterion of first task learning, groups 
making within-dimension shifts, response reversals and 
concept reversals were compared with groups making 
within-dimension shifts and response reversals. These « 
two types of groups did not differ significantly in speed 
of learning. 

It was concluded that: 

(1) In a transfer situation, facilitation occurs when the 
general dimension of the stimuli on which discrimination 
is based is kept constant (within-dimension shifts), but the 
specific stimuli important for correct discrimination are 
changed. 

(2) Within-dimension shifts are the most important fac- 
tor in accounting for the facilitating effects of “reversal” 
shifts. 

(3) Concept reversals are not an important factor. 

(4) Résponse reversals (when the effects of this factor 
are separated from that of within-dimension shifts) tend 
to impede learning. 

(5) The experimental results are compatible with a 
mediational S-R framework. 

Microfilm $2.75; Xerox $3.00. 58 pages. 
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EYELID CONDITIONING AS A JOINT 
FUNCTION OF CONDITIONED AND 
UNCONDITIONED STIMULUS INTENSITY 


(Order No. 61-6267) 


Paul Walter Horn, Ph.D. 
Vanderbilt University, 1961 


Supervisor: Professor Leland E. Thune 


This study concerned the effects of both the CS and the 
UCS upon performance in a classical eyelid conditioning 
situation. Previous studies have indicated that intensity 
of the UCS significantly increased the rate of acquisition 
of a CR. In some studies this effect carried over also 
during extinction trials. The evidence concerning the ef- 
fectiveness of increasing intensities of the cue-stimulus 
likewise revealed that it was a significant factor in a va- 
riety of learning situations. The theoretical statements 
concerning the interaction between both of these variables 
indicated that increasing levels of performance would be 
predicted as a result of their combined effects. Hull 
(1943, 1951, 1952), conceptualized UCS intensity as a drive 
variable, and the CS in terms of stimulus intensity dy- 
namism. Both of these variables were held to combine in 
a multiplicative relationship which directly affected the 
performance of the individual. Increased intensities of 
either, or both, of these variables were expected to result 
in higher levels of performance. 

Razran (1957) likewise predicted an interaction between 
the intensity of the CS and the intensity of the UCS. He 
differed from Hull by contending that the UCS must effec- 
tively “dominate” the CS for conditioning to occur. De- 
spite this difference, Razran’s theory also leads one to 
predict that UCS intensity is an important variable in de- 


termining the effectiveness of varying intensities of the CS. 


Classical eyelid conditioning was the technique em- 
ployed to investigate the effects of varying intensities of 
the UCS as well as varying intensities of the CS, and their 
interaction. A 1000 cycle tone of 15, 30, or 60 db above 
threshold, was used as the CS. A puff of air to the eye, 
delivered at a pressure of .2, .5, 1.0 or 2.5 psi was used 
as the UCS. The four UCS intensities and the three CS 
intensities were combined in a factorial design to test the 
main effect of each of these as well as the interaction be- 
tween them. The statistical model used was a Lindquist- 
type III “mixed” design (3 x 4 x 6) with the third dimension 
to measure improvement in performance as well as within 
subject variability. The dependent variable was the num- 
ber of conditioned responses. 

Ninety-six subjects were randomly assigned to one of 
12 cells, each subject’s performance being measured over 
six blocks of 10 trials each, or a total of 60 trials. Twenty 
extinction trials were given immediately after acquisition 
under the same conditions except that the extinction CS- 
UCS interval was lengthened to 3.5 seconds, an arrange- 
ment known to produce extinction under maintained drive 
conditions. 

The results indicated that intensity of the UCS was a 
significant variable during acquisition but not during ex- 
tinction. CS intensity had no appreciable affect upon re- 
sponse probability during either acquisition or extinction. 
There was no significant interaction between CS and UCS 
intensity. In the discussion of the results it was pointed 
out that the significant UCS intensity effects during acqui- 





sition but not during extinction suggest that performance 
and not learning is affected by this variable. It was fur- 
ther noted that this finding is at variance with studies in 
which UCS intensity was a significant variable during 
extinction. 

The absence of an interaction between CS and UCS in- 
tensity was seen as a lack of support for the formulations 
of both Razran and Hull. The lack of confirmation of the 
Hullian position refers to both the 1943 as well as the 1951 
formulation. Some suggestion of an interaction effect be- 
tween these variables was noted for low CS intensities. 
This observation, combined with data from reaction time 
studies, lead to the suggestion that it would perhaps be 
profitable to investigate carefully small differences in CS 
intensity at weaker, less intense levels. 
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Statement of the problem 

Investigations have indicated that values of a receiver 
may play a central role in communication, in both percep- 
tion and attitudinal response. Usefulness of such indica- 
tions by the mass communicator is limited when he does 
not know the direction or extent of behavioral influence 
exerted by a certain value and when he does not know the 
occurrence of a certain value in his prospective audience. 

This experiment provided an exploratory test of the 
effect of economic value orientation upon perceptual re- 
sponses to a simulated mass communication and the result- 
ing attitudinal responses. It related economic value 
orientation to several personal and demographic charac- 
teristics of subjects. 


Procedure 

Subjects were 92 farm-reared male freshmen in the 
Iowa State University College of Agriculture. In the first 
phase, subjects completed the Study of Values test, sup- 
plied personal and demographic information, and responded 
to a 12-scale semantic differential on eight concepts. 

Subjects were randomly allocated to form three groups 
with like ranges of economic value scores. One week 
later, subjects in two groups read copies of an article ad- 
vocating lower United States tariffs. One message form 
emphasized words with economic connotations, with second- 
person appeals. The other message emphasized words 
with social (non-economic) connotations, with third-person 
appeals. The third group read no message. All subjects 
again responded to the semantic differential. 

Groups were subdivided according to “high” and “low” eco- 
nomic value scores. Division of message treatment groups 
thus gave situations of relative congruence and incongru- 
ence of economic value score and type of symbols and appeals. 
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Results 

Perceptual responses were inferred from subjects’ 
scores in supplying words purposefully deleted from mes- 
sage reproductions. The hypothesis that accuracy scores 
would be higher for subjects exposed to congruent words 
and appeals was not supported, nor was evidence sufficient 
for rejection. 

Five evaluative adjectival scales were used as a se- 
mantic differential measure of attitudes toward free trade 
and tariff. Neither message form produced a significant 
attitude change toward free trade. Both produced signifi- 
cant changes in the direction advocated toward tariff. It 
was hypothesized that change would be greater in situations 
of incongruence between economic value score and word 
and appeal emphasis of the message. In three of four 
tests, the change was in the expected direction, with one 
significant (5-per cent level). 

Favorable initial attitude toward tariff was significantly 
correlated with high economic value score. 

Economic value score and social value score were re- 
lated by chi square analysis to 12 characteristics of sub- 
jects and 7 characteristics of the farm business operated 
by the subject’s family. Only one of 38 frequency distri- 
butions included a significant relationship. 


Conclusions 

Findings were inconclusive, in general neither support- 
ing nor permitting rejection of principal hypotheses. Lack 
of conclusive findings may have resulted from several fac- 
tors, including: (1) relatively large experimental errors 
were associated with small subgroups; (2) the Study of 
Values economic value score may not have been a suffi- 
cient index of subjects’ values; (3) word symbols and 
message forms may have been subject to connotational 
variation that were not adequately controlled; (4) variables 
of human personality and variables of symbols and mes- 
sage form may interact to produce a range of responses 
too wide to be quantified practicably for a mass communi- 
cator’s use. Microfilm $2.75; Xerox $7.00. 149 pages. 


ACQUISITION, EXTINCTION, AND 
RETENTION OF AN AVOIDANCE RESPONSE 
IN RATS AS A FUNCTION OF AGE. 


(Order No. 61-4796) 


Raymond Hope Kirby, Ph.D. 
Princeton University, 1961 


The majority of research on the development of learn- 
ing ability with age has dealt with the abilities of animals 
to acquire various types of responses at different ages or 
stages of development. By contrast, little research has 
been directed at measuring the relative persistence of 
learned responses acquired at different ages as measured 
by resistance to extinction or retention. The present study 
investigated the acquisition, extinction, and retention of an 
avoidance response in rats as they vary with the age of the 
animal. 

In the first two experiments, rats of 25, 50, and 100 
days of age were conditioned to traverse a runway to avoid 
shock at the sound of a buzzer, and then extinguished to a 
criterion. In this experiment, two groups of subjecis were 





run at each age level. In the first group, Ss were ran- 
domly selected from a population at each age level and 
trained and extinguished in the avoidance response. In 

the second group, Ss were matched on the basis of per- 
formance during acquisition and then extinguished in order 
to study resistance to extinction when original learning 
was held constant for all age groups. The results showed 
that the different age groups did not differ during extinc- 
tion under either the matched or unmatched condition. 
When the time spent in the start box following the onset of 
the buzzer was compared to the time spent in the runway, 
it was found that learning to avoid the shock was primarily 
a matter of reducing the time spent in the start box and, 
Similarly, that extinction was a matter of increasing the 
time spent in the start box. 

The second experiment measured retention of the 
avoidance response 1, 25, and 50 days following condition- 
ing in 25-, 50-, and 100-day-old rats. The measures of 
retention were the number of times S ran during a 30-trial 
extinction test, and the number of avoidance responses 
made during a 30-trial reconditioning test. The results of 
this experiment showed that the retention of the avoidance 
response decreased more rapidly in the 25-day group than 
in the other groups. Some evidence was found indicating 
that retention of the response was determined, in part, by 
the age at which the animals were tested for retention. 

The results were related to other studies of acquisi- 
tion, extinction, and retention of learned responses as they 
vary with age as well as to research on the effects of early 
traumatic experience on adult behavior. 
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This study investigated the role of taste stimuli in the 
“prefeeding effect.” It was hypothesized that taste stimu- 
lation produces an emotional response with motivating 
properties that contribute to general drive level. Further- 
more, the extent of the motivating effect was expected to 
be correlated directly with the intensity of the taste 
stimuli. 

Intensity of taste prestimulation was varied by provid- 
ing three experimental groups of albino rats with one of 
three different sucrose concentrations, 7.5%, 15%, or 30%. 
A fourth group, the primary control, was handled exactly 
as the experimental Ss except for the absence of sucrose 
solution, and a fifth group, the secondary control, which 
received no preliminary treatment, was included to check 
the effects of handling per se. Running speed down a 
straightaway alley following pretreatment was the criterion 
measure, with testing continuing over 21 days. 

As has been true of several previous studies of the 
prefeeding effect, the results of this investigation were in- 
conclusive, with differences due to prestimulation failing 
to attain statistical significance. Trends in the data were 
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discussed and suggestions for increasing experimental 
precision in subsequent studies were made. 
Microfilm $2.75; Xerox $3.00. 49 pages. 


A TEST OF SPENCE-TAYLOR HYPOTHESES 
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This study represented an examination of Spence- 
Taylor hypotheses on the interaction of drive level and 
learning task complexity. Psychogalvanic response con- 
ditioning, with subsequent tests of stimulus generalization, 
complex verbal learning, and discrimination learning 
were viewed in relation to drive level (anxiety). Anxiety 
criteria were based upon extreme scores from the Heine- 
man Forced Choice Anxiety Scale and the clinical selec- 
tion of a group of stutterers. 

The sample consisted of twenty stutterers and twenty 
non-stutterers whose age, intelligence and educational 
status were comparable. 

A 1,046 cps tone was used in the psychogalvanic re- 
sponse acquisition phase as the conditioned stimulus, and 
was presented with partial reinforcement in a 25 trial 
schedule. All subjects then underwent a 40 trial non- 
reinforced stimulus generalization schedule, utilizing tones 
of 494 cps, 740 cps, 1,424 cps, and 2,349 cps. 

A Hull type memory drum was utilized in the complex 
verbal learning phase. A test list of 12 paired-associate 
adjectives was presented in which intralist similarity was 
high, providing competing response tendencies. 

The discrimination learning task involved the use of an 
apparatus on which subjects had to learn light-switch com- 
binations. An original learning phase was employed, in 
order to establish partial habit strengths. In the test 
phase, subjects had to master altered light-switch combi- 
nations. The interference of the S-R connections made in 
original learning would presumably be greater during the 
test phase for stutterers and high anxiety subjects than 
for non-stutterers and low anxiety subjects. 

Early trial analyses of the verbal and discrimination 
learning phases were made in keeping with Spence’s pre- 
diction of a lowered performance on the part of high drive 
groups. The habit strengths associated with incorrect re- 
sponses would be greatest for high drive groups, thus pro- 
viding negative interference effects. Presumably, this 


performance curtailing factor would dissipate with practice. 


Spence-Taylor hypotheses were not consistently sup- 
ported throughout the study. Evidence from the verbal and 
discrimination learning phases was relatively strong, 
whereas support from the acquisition and generalization 
phases was lacking. The major findings may be summa- 
rized as follows: 

1. Stutterers and non-stutterers, and high and low 
anxiety subgroups, did not differ in their mean psycho- 
galvanic response acquisition performances. The Spence- 
Taylor predictions pertaining to the superiority of high 
drive subjects in sucha learning context were not supported. 





2. Non-stutterers were superior to stutterers in the 
mean amplitude of performance in one of the specific 
tonal comparisons (740 cps). Stutterers demonstrated a 
significantly greater mean amplitude on the stimulus of 
494 cps than the non-stutterers. Thus, no consistent sup- 
port for Spence-Taylor formulations was gained in the 
generalization phase. A gradient of generalization was 
not demonstrated. Generalization effects for 494 cps were 
noted, but this finding was not completely consistent with 
Hullian expectations. 

3. The prediction of relative equality of high and low 
drive groups in the learning of competitive paired adjec- 
tives was confirmed. The prediction of a poorer per- 
formance for stutterers and high anxiety subjects was 
confirmed when early trial analyses were made. 

4. High and low drive subjects did not differ in the 
mastery of the discrimination task, when either criterion 
of anxiety was utilized. However, the prediction of inter- 
ference effects in early trial learning for the stutterers 
and high anxiety subjects was confirmed. Thus, Spence- 
Taylor formulations were consistently supported in the 
discrimination phase. 

5. Stutterers did not differ from non-stutterers in 
psychogalvanic response acquisition, complex verbal or 
discrimination learning abilities. Stutterers experienced 
early trial difficulty in the complex verbal learning and 
discrimination tasks. 
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This study was concerned with performance with vari- 
ous display-control relationships as a function of the de- 
gree of correspondence of control and environmental 
variables to specific operational experience. A selected 
subject population, persons who had extensive experience 
in the use of the flight control stick of an aircraft, was 
used. The main hypothesis tested was that the degree of 
influence of this operational experience would be positively 
related to the degree of correspondence of the experi- 
mental situation to the conditions prevailing in this specific 
prior experience (the flight situation). 

Thirty-six pilot subjects positioned a spot of light on 
a scope face (which was fixed in the vertical plane) by the 
use of a small stick control. This control was used in 
three planes; vertical (which was congruent with the dis- 
play plane), oblique, and horizontal (which was congruent 
with that used with a flight control stick). In each of the 
three planes, two control sensings were used. One sens- 
ing (designated as “natural”) was based on congruency 
between control and display movement (an upwards con- 
trol movement in the vertical plane for an upwards display 
movement) and the other sensing (designated as “acquired”) 
was based on correspondence with the characteristics of 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





2082 PSYCHOLOGY 





a flight control stick (a backwards control movement in 
the horizontal plane for an upwards display movement). | 
Half of the subjects performed the experimental task only, 
while the other half performed this task while simultane- 
ously performing a simulated flight task (flying a Link 
trainer). 

The results are generally in keeping with those found 
in previous studies on display-control relationships in 
that superior performance was obtained when the control 
moved in the same plane and in the same direction as the 
display element. Performance with the natural sensing 
and the vertical plane of movement was consistently su- 
perior. These results were not significantly influenced 
by the presence of the simulated flight task. 

The results indicate that the subjects did not transfer 
their operational experience to the use of the experimental 
control, even when the characteristics of this control were 
similar to those of the flight control stick. It is hypothe- 
sized that this was due to the disassociation of the experi- 
mental stimulus from the operational flight situation. 
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BODY TEMPERATURE AND 
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Combining work and cold stress in swimming, these 
experiments concern the relationships of rectal tempera- 
ture and situational factors to the work performance of 
white rats, especially to a progressive decrement simu- 
lating an exhaustion function and called the Ex effect. 

Among 54 male adults, trial-by-trial swimming times 
were measured along a 14-ft. straight course at three 
water temperatures, near 12°, 20°, and 33° C., and mostly 
at two intertrial intervals, one about 12-15 sec., the other 
about 80 sec., and each normally lengthened every 10 
trials to about 108 sec., when a pliable thermistor probe 
was used to obtain rectal temperature, as before and after 
the trial series. On separate days, test sessions extended 
to 100- or 200-trial limits, to criteria of the Ex effect, or 
in 35 animals to “exhaustion,” defined as failure to cover 
the last 10 ft. within 60 sec. In addition to individual dif- 
ferences, main experimental variations were in water 
temperature, rest periods, and auxiliary noise stimulation. 

The Ex effect was obtained in 52 animals, both prac- 
ticed and naive, of widely different weights and ages, and 
representing «!l combinations of the main two interval and 
two colder-wate. conditions. Work curves fitted by fourth- 
order polynomials well characterized the terminal Ex 
effect, and before thi: in many cases showed phases of 
learning or warming u,) and a decrement tending toward 
equilibration. The 33° \ ater yielded a different pattern, 
performance improving greatly after a sometimes very 
marked earlier decrement. Between random groups tested 
in 12° and 20° water, exha\istion appeared sooner in colder 
water, with a faster decline in rectal temperature. Here, 
as within animals tested at \\ifferent water temperatures, 
however, in early trials of a session, swimming was about 





the same or faster in colder water. Tested under similar 
conditions, animals distinguished by showing the Ex effect, 
or showing it sooner, had significantly greater declines 

in rectal temperature, even when measured over the first 
30 trials, usually long before termination of the test. Simi- 
lar trends are suggested within a few animals each tested 
under various conditions. Rectal temperatures always 
reached 28.8° C. or below before termination of the Ex 
effect, but the latter function was usually apparent many 
trials earlier. Animals after exhaustion were significantly 
deficient, compared to controls, in righting responses and 
capacity to stay on a cross-bar or wire-mesh incline. In 
decremental phases of performance, and often during the 
Ex effect, however, noise stimulation during a trial, or 
lengthened rest periods, would significantly improve per- 
formance, sometimes becoming after rest only slightly 
decremental, but with a marked if unsustained decrement 
rate immediately thereafter. 

It is concluded that while both reduced body tempera- 
ture and work repetition seem necessary for the Ex effect, 
a combination of psychological factors is indicated by the 
sometimes superior performance in stressful situations. 
As applied to behavior, physiological stress syndromes 
would, therefore, represent organic substrates, like re- 
duced metabolism or adrenal-medulla function, which 
must be supplemented with a motivational dynamics. This 
would reasonably include an anti-fatigue drive, protecting 
against exhaustion, and, subject to variations in tolerance, 
stimulated by the configuration of organic work-stress 
effects emphasized by Selye. The net performance result, 
as in the Ex effect, would be a compromise between in- 
hibiting and goal-oriented motivational factors, so that it 
might reflect or foreshadow rather than directly arise 
from metabolic limitations. 
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The hypothesis that vertically oriented columns of 
neurons are basic elements of organization in the cerebral 
cortex has resulted from investigation in three areas: 

(1) examination of the transcortical conduction hypothesis 
by Lashley, Chow, and Semmes (1951), and Sperry (1958); 
(2) anatomical findings of Lorente de No (1949); and (3) di- 
rect examination of the responses of single neural units in 
the cat’s somatic sensory cortex by Mountcastle (1957). 
The present experiment was undertaken in order to ex- 
amine the hypothesis that the cat’s auditory cortex is or- 
ganized in terms of vertical columns or chains of neurons. 

The hypothesis was tested by sampling the responses 
to auditory stimuli of single neural units in the cat’s audi- 
tory cortex. These single neural units lay beneath one 
another in penetrations made at right angles to the cortical 
surface. The neural responses (action potentials) were 
recorded with microelectrodes which had a tip diameter of 
4-6 microns. During the recording, the animals were 
anesthetized with sodium pentobarbital or chloralose. The 
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action potentials had latencies ranging between 8 and 25 
milliseconds, had amplitudes between 100 and 1000 micro- 
volts, were initially negative, and were fast adapting. 
Twenty-five neurons were located in twelve penetrations 
of the auditory cortices of six cats. 

The auditory stimuli were pure tones between 100 and 
15,000 cycles per second. Absolute threshold curves in 
terms of intensity of sound pressure vs. frequency were 
determined for each of the located neurons. These curves 
are generally U-shaped, which is taken to indicate that the 
neurons responded to the relatively lesser stimulus in- 
tensities at some intermediate frequency and to higher and 
lower frequencies at increased intensity levels. 

The data from the threshold curves were summarized 
by considering the relationships between characteristic 
frequencies (the frequencies at which the neurons re- 
sponded to the least stimulus intensities) within penetra- 
tions, analyses of variance for two of the subjects, and a 
correlation matrix. The results of these statistical ex- 
aminations are as follows: The characteristic frequencies 
for neurons within penetrations are within a frequency 
range of one octave or less in 75 per cent of the penétra- 
tions. The analyses of variance indicate that the variance 
components attributable to differences between penetra- 
tions is larger than the variance components attributable 
to differences indepthwithin penetrations. The results ofthe 
correlation matrix indicate that the data fora given neuron 
correlate more highly with the data for the other neuron 
within the same penetration than with the data for any neuron 
outside that penetration in 8 of 20 possible cases, andin5 other 
cases this correlation is only slightly less than the highest. 

From the above analyses it was concluded that the data 
support the hypothesis that the elementary pattern of organ- 
ization inthe cat’s auditory cortex is a vertically oriented 
column or chain of neurons. This conclusion was made 
cautiously because of several limiting possibilities in the 
statistical analyses andthe experimental technique. The 
results of the present study were then compared withthe re- 
sults of previous studies, particularly with those which used 
a similar technique. 

Finally, the investigator surmised that the function of 
the hypothetical vertical chains of neurons could be stor- 
age of information. Such a surmise correlates well with 
the hypothesis that integration of neural activity takes 
place in lower centers of the brain. Also, the assignment 
of a storage function to the auditory cortex is in agree- 
ment with the finding of Neff and Diamond (1958) that an 
intact auditory cortex is necessary for auditory pattern 
discrimination in the cat. 

Microfilm $2.75; Xerox $5.00. 98 pages. 
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Evaluative categorization was investigated as a function 
of (a) latitudes of acceptance prevailing in two sociocul- 
tural settings, (b) social relevance of stimuli, and (c) range 
of acceptability-unacceptability inthe series judged. It was 





postulated that individuals bring to the task of evaluating 
social objects an ordered set of categories, the “accept- 
able” classifications functioning as an anchor in judgment. 
Assimilation and contrast effects were predicted in terms 
of location of the acceptable latitude relative to the range 
of the series. 

Independent estimates of latitudes of acceptance were 
obtained through questionnaires administered to a white 
sample (N=162) and an American Indian sample (N=172), 
all students at accredited high schools. 

In the experiment, 32 white and 40 Indian subjects cate- 
gorized items with instructions specifying only extreme 
end classifications for use if appropriate. Four series 
were judged: (1) numerals, (2) the same numerals with 
dollar signs, designated as price tags on apparel, (3) brief 
behavioral descriptions, (4) names of ethnic and national 
groups. The numeral series was presented last but order 
of others was counterbalanced. 

Half of each sample was randomly assigned four “short” 
series designed to exceed slightly prevailing latitudes of 
acceptance. The other half categorized four “long” series 
composed by adding objectionable items to the “short” 
series. 

Dependent variables were number of categories used, 
category widths and locations, distribution of judgments 
into categories, and evaluative labels assigned to given 
stimulus values. Analysis included adjustments for de- 
pendence of other measures upon the number of categories 
each subject used. 

Without contrary instructions, individuals used differ- 
ent numbers of categories, the decision being significantly 
influenced by social relevance of items and personal in- 
volvement, as measured independently. Range of series, 
hence number of items, affected number of categories for 
social items but not numeral series. Significant differ- 
ences between “short” and “long” series, tested through 
orthogonal comparisons following analysis of variance, 
were Owing to omission of extremely unfavorable cate- 
gories in judging the “short” social series. 

Categorization of numerals was primarily determined 
by properties of the number system, there being no sig- 
nificant differences between Indian and white samples. 
Categories for evaluating the same numerals presented as 
dollar values differed significantly in directions predicted 
from the prevailing latitudes of acceptance relative to the 
series judged. 

.Effects of immediate stimulus series on evaluation 
varied with the extent to which categories were standard- 
ized within the sociocultural setting, those with high con- 
census being least affected. Series effects were obtained 
for the dollar values and group names, but were insignifi- 
cant in evaluations of adolescent behavior. Significant 
population differences were maintained in judgments of 
“short” and “long” series, as predicted from the Indian’s 
narrower acceptable latitude for dollar values and be- 
havior items and the greater bipolarity of their reference 
scales for evaluating groups. 

When the range of items extended markedly beyond the 
latitude of acceptance, the result was a contrast effect 
with disproportionate frequency of judgments in the ex- 
tremely objectionable category. A broad latitude of 
acceptance relative tothe series range produced an assimi- 
lation effect, with increased use of acceptable categories. 

Relative widths of positive and negative categories 
varied in interaction with latitude of acceptance and range 
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of the series. Discrimination among acceptable items 
was keener when the proportion of acceptable items was 
greater than the proportion of objectionable stimuli. As 
the relative frequency of objectionable items increased, 
discrimination among acceptable items decreased along 
with disproportionate broadening of the extremely objec- 
tionable category. 

It was concluded that established reference scales sig- 
nificantly affect categorization of social objects in pre- 
dictable directions. 


Microfilm $2.75; Xerox $8.00. 175 pages. 


A RATIO SCALE OF ABNORMAL BEHAVIOR 
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INTRODUCTION 

This thesis is an attempt to construct a ratio scale for 
a nonsensory, social psychological variable (in this case, 
a scale of abnormality) and, by various methods, to test 
empirically the equal interval assumption of this scale. 
The equal interval assumption includes five specific opera- 
tions: equality, division, multiplication, addition, and sub- 
traction. All five operations were tested in this thesis. 
The E was able to compare the ratio scale results to those 
of the category scale for all operations except equality. 
The four initial hypotheses were derived from a consider- 
ation of comparable experiments in sensory scaling. The 
hypotheses were: 





1. That the ratio scale of abnormality would show an 
asymmetry of discrimination; discrimination being 
better at the lower end of the scale than at the 
upper end. 


That the regression of category scale results on 
ratio scale results would take the form of a nega- 
tively accelerated curve. 


That the ratio scale results exactly predict the re- 
sults of the five experiments testing the equal in- 
terval assumption. 


That the ratio scale results correlate plus one with 
the tests of the equal interval assumptions except 
for the absolute height of the curve which would 
need to be adjusted for exact prediction. 


METHOD 

Four hundred eighty-nine items of behavior were 
scaled for amount of abnormality via the method of magni- 
tude estimation. One item, the standard, was arbitrarily 
assigned the numher 100 in terms of how abnormal it was 
and the other 488 items were scored by S in proportion to 
the standard. These same items were scaled via a 13- 
point category scale by other Es. Medians and Qs for each 
item for both scales were computed. 

The equal interval characteristic of equality was tented 
by the method of magnitude production. The S was given 
a number by E and told to pick the item that equaled it 
from an ordered pack of items; the pack ranging from 
little abnormality to great abnormality. 





The equal interval characteristic of division was tested 
by the method of fractionation. The S was given a stand- 
ard and told to choose one item each from the pack which 
corresponded to the operations of one-third, one- ne-half and 
two-thirds of the standard. In similar fashion the char- 
acteristics of multiplication, addition, and subtraction were 
tested by their appropriate methods. The results for each 
method were correlated with the exact equal interval pre- 
diction from the category and magnitude estimation scales. 


RESULTS 

Hypothesis 1, the asymmetry of discrimination was 
confirmed. The linear correlation for the 488 magnitude 
estimation medians and Qs was .847. Curvilinear regres- 
sion was negligible. 

Hypothesis 2, the negatively accelerated curve relating 
category and magnitude estimation scales, was not con- 
firmed. Linear correlation of the 488 sets of medians was 
.879. Curvilinear regression of y on x and x on y was .94. 
The predicted flattening of the curve at the upper end of 
the category scales did occur but not enough to infer a 
negatively accelerated function. 

Hypothesis 3, exact equal interval prediction from the 
magnitude estimation scale, was not confirmed. All of the 
experiments deviated from exact prediction in some way. 

Hypothesis 4, a plus-one linear correlation of the ob- 
tained scores for the equal interval operations with the 
predicted equal interval score from the magnitude estima- 
tion scaling, was confirmed by the fractionation, multipli- 
cation, and magnitude production methods. All operations 
within these methods were significantly different and linear 
over standards. Results for addition partly confirm Hy- 
pothesis 4 while the method of subtraction showed non- 
linearity of operations over the range of the stimulus scale 
and considerable interaction with standards. Comparable 
category scale results show less linearity of operations 
and more interaction with standards than the magnitude 
estimation scale. Least predicted were operations whose 
outcomes were dependent upon items at the lower end of 
the abnormality scale. 


CONCLUSIONS 

The methods of magnitude estimation, magnitude pro- 
duction, fractionation, and multiplication yield the closest 
empirical fit to the equal interval assumption. Addition 
departs from the equal interval assumption at the low end 
of the scale. Subtraction offers little evidence that its 
operations are of an equal interval nature. 

Except for the method of subtraction, the results on all 
methods were better for ratio scaling than for category 
scaling. 

More research needs to be done to eliminate possible 
artifacts. Microfilm $2.75; Xerox $6.60. 138 pages. 
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This thesis reports research efforts designed to in- 
vestigate the operation of bi-directional bonds involved in 
verbal transfer and mediated generalization. It deals with 
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a pair of experiments, one of acquired stimulus equiva- 
lence, one of acquired response equivalence. Prior studies 
by Kjeldergaard (1960) provide strong evidence for spe- 
cific bi-directional associations in the second and third 
stages of the two paradigms. In addition, the results of 
positive and negative transfer attempts suggest stimulus 
and response similarities will have certain predictable 
effects on learning. Transfer will be positive when re- 
sponses are similar, negative when they are different, all 
other things equal. Usually such studies involve only 
cross-sectional data. By combining the results of media- 
tion and of transfer research, it is possible to generate 
certain longitudinal predictions. Specifically, there is 
reason to expect evidence for interference in the classical 
facilitation design (C - B; A - B) and facilitation in the 
interference design (B - A; B - C). 

The experiments reported here were each carried out 
on a different section of a How to Study course at the Uni- 
versity of Minnesota. On each of five days the students 
practiced two paired associate trigram lists to four trials 
per list. The second list was set up so that half of the 
previous associations were a source of interference (con- 
dition I), half were a source of facilitation (condition II). 
On the sixth day the students were all given a retention test 
appropriate to the individual study, and then a test of medi- 
ated generalization. Null hypotheses tested the slope of 
the curve for each stage-by-condition learning, the differ- 
ences of slope between I and II, and the differences of 
generalization between conditions. 

The only satisfactory finding was some predicted facili- 
tation in the longitudinal interference paradigm. However, 
the effect could reasonably be assigned to “learning to 
learn” phenomena, or to unknown chance factors in the 
selection of the learning materials, rather than to the re- 
tained association present on day six. 

There were none of the predicted differences in gen- 
eralization between conditions. The conclusion was that 
the associations necessary for mediation were nct strongly 
established in the four practice trials on each day. 

Further research was suggested, in which the level of 
learning would be systematically varied. Correlations be- 
tween the retention and generalization scores suggest that 
the associational bonds were not the only mechanisms im- 
portant in predicting generalization. It appears that prior 
familiarity with the generalization response is a variable 
worth more study. The status of associational bonds in 
mediation research is not clear. 

Microfilm $2.75; Xerox $5.20. 101 pages. 
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It is important to recognize the extents and limits of 
human capacity for signal detection before fixed roles are 
assigned or denied monitoring individuals in complex man- 
machine systems. In keeping with that need, the present 
investigation evaluated the interrelationships among three 
gradations of signal frequency and three levels of observer 





age with respect to three indices of vigilance performance. 
The vigilance test consisted of forty-five minutes sustained 
watch before a simple display. The task requirement was 
detection of .05 ft-c double-flashes interspersed at irregu- 
lar intervals upon the background stimulation of one flash 
every second. The brightness contrast ratio was 4.1. 
Signal schedules were programmed at 3, 6, and 90 double- 
flashes per fifteen minute time period. The rate conditions 
were systematically counterbalanced. Thirty-six Veterans’ 
Administration domiciliary members served as observers; 
the three groups clustered around age 30, 50, and 70. 

Performance scores included percentage correct de- 
tection, response time, and errors of commission. Psycho- 
physical measures of critical fusion frequency were also 
taken immediately before and after the vigilance test. This 
procedure provided test of the sensitivity of CFF asa 
measure of visual fatigue as well as its previously re- 
ported age-relatedness. 

The results of the present experiment indicate that an 
increase in either signal frequency or in age of the moni- 
toring individual does not produce significant performance 
variation. A significant shift was observed for CFF thresh- 
olds, but it was in the direction of greater fidelity after 
the sustained vigil. Variability of the psychophysical judg- 
ments in the post-test were not markedly different from 
the pre-test for CFF. 

For all age groups combined, detection was slightly 
better forthe high rate, whereas most rapid response times 
were observed for the low rate. A provisional formulation 
for the absence of significant rate effects was based on the 
use of irregular intersignal intervals. The highest signal 
rate (90 signals per quarter hour) resulted in 2,538 over- 
all reports, whereas the three-signal and six-signal rates 
resulted in 262 and 413 reports. The low, moderate and 
high rates had 200, 249 and 288 reports that were errors 
of commission. It should be noted, however, that although 
fewer false reports were made at lower signal rates, the 
reduction was not proportional to the reduction in the total 
number of reports atthe lower rates. Asa result, the proba- 
bility that an observer’s report actually indicated a signal 
became progressively smaller with decreasing signal rates. 

Although some decrement was observed in the course 
of time in the detection task, the downward trend was not 
greater than that attributable to random sampling error. 
Association between pre-test CFF and the vigilance cri- 
terion of percentage detection was .24, .29 and .41 for the 
low, moderate and high signal rates, respectively. Test- 
retest reliability of CFF was .74, whereas the age-CFF 
relation was .24, and the Pearson r between CFF and 
educational achievement was .02. The notion that CFF 
measures human capability similar to that of short-term 
vigilance was not supported. 

Inter- and intra-individual variability on the task was 
great. This error variance overshadowed the main ef- 
fects, bit the utility of cross-sectional studies in the evalu- 
ation of age-relatedness of task demands cannot be ruled 
out. The issue of chronological age as a meaningful datum 
is aiso not out of contention. It was recommended that 
future studies consider greater within-task assessment, 
comparison of long and short vigil, and more precise con- 
trol of extraneous variables which may show a relation to 
the dependent variables. It will be the aim of subsequent 
experiments to extend the analysis to other detection tasks 
and observer groups, and to explore more fully the appli- 
cation of techniques for improving performance. 

Microfilm $2.75; Xerox $5.80. 116 pages. 
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Vanderbilt University, 1961 
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The purpose of the thesis is to analyze the Protestant 
affirmation of ‘justification by grace through faith” in three 
periods of Protestant history, to see if it is accurate to 
speak of the Protestant doctrine of justification. This is 
done by analyzing the meaning and use of justification in 
representative theologians of the various periods. The 
Reformation of the sixteenth century is represented by 
John Calvin, nineteenth century liberalism is repre- 
sented by Albrecht Ritschl, and twentieth century “Neo- 
Liberalism” is represented by Reinhold Niebuhr. Five 
basic questions are asked of each man in elucidating his 
position. First, what is the occasion of justification or the 
problem of man to which justification is considered to be 
the answer? Second, what is the meaning and function of 
justification? Third, what is the relation of justification 
to the atonement or to the work of Christ? Fourth, what 
is the relationship of the faith response to justification? 
Fifth, what relation, if any, does justification have to Chris- 
tian ethics ? 

In the thesis the conclusion is drawn that it is really 
inaccurate to speak of the Protestant doctrine of justifi- 
cation. In fact, it is possible to say that there have been 
at least three distinct, though interrelated, doctrines of 
justification by grace through faith. These have been based 
on two different paradigms with two distinct orientations 
or purposes. One doctrine is interpreted on the basis of 
the forensic paradigm, in which case justification is used 
for the purpose of man’s standing acceptable before God, 
his judge. Calvin represents this tradition. Justification 
means the acquittal of man, a sinner, by God on the basis 
of the remission of sin in Christ’s act of atonement and 
the imputation of the righteousness of Christ. Because 
justification is by grace alone election was seen to be 
implicit as the basis of the faith-union with Christ. In this 
context it was questioned whether the Arminian tradition 
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really had a doctrine of justification by grace alone be- 
cause man has the final word regarding his salvation. 

The other two interpretations of justification are based 
on the paradigm of personal forgiveness. Also in both 
these cases, the primary problem is not man’s standing 
before God, but man’s relation to the world. The positions 
of Ritschl and Niebuhr fit into this category. Both can be 
viewed as doctrines of justification by grace through faith 
because faith is considered to be a decision of man made 
in respense to the fact that God forgives or justifies. Faith 
is not to be thought of as a condition of God’s acceptance, 
as if God does not accept man unless he has faith. What 
then is the distinction between the positions of Ritschl and 
Niebuhr which leads one to say that they represent two 
distinct doctrines of justification? 

The difference is that Ritschl and Niebuhr use justifi- 
cation to resolve different human problems. Sin is nota 
problem for Ritschl because he conceives of man as know- 
ing, desiring, and having the power to do the good. Ritschl 
uses justification to resolve the problem of finitude and 
within this broader problem the problem of the feeling of 
guilt. For Niebuhr, sin again becomes the central prob- 
lem, rather than finitude. However, the problem is not 
man as a sinner standing before a righteous judge, but man 
as a sinner living realistically and creatively within socio- 
historical existence. Niebuhr draws out the implications 
of justification for an interpretation of history; and uses 
divine forgiveness as the theological basis for participation 
in the struggle for justice, and as a basis of hope for the 
ultimate fulfillment of life and history. 

The thesis concludes with an attempt to interpret the 
doctrine of justification for today in the light of the his- 
torical research. 

Microfilm $6.35; Xerox $22.50. 499 pages. 


FREEDOM, FAITH, AND MORALS. 
(Order No. 61-4781) 


William Hagen Halverson, Ph.D. 
Princeton University, 1961 


I. The Ethico-theological Problem of Freedom 

Separate but related problems arise in ethics and in 
theology in connection with the concept of freedom. In 
ethics, it seems necessary to posit freedom in order to 
vindicate man’s moral responsibility; and in theology it 
seems necessary to posit freedom in order not to make 
God responsible for evil, especially for human sin. But 
in both instances difficulties arise which threaten the very 
possibility of freedom. In ethics, an acute analysis of an 
act of choice seems to lead to the conclusion that any 
actual instance of choosing may be completely accounted 
for in terms of (a) the “given” nature of the person making 
the choice together with (b) the environmental factors that 
have moulded that nature: hence there appears to be no 
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room left for the operation of moral freedom. In theology, 
the problem is aggravated by the fact that theology’s con- 
cern to protect the primacy of grace seems to require a 
denial of human freedom: hence theology seems to come 
into conflict with itself precisely when it poses the ques- 
tion concerning the reality of freedom. The intrinsic am- 
biguity of the relationship between religion and morality 
makes unavoidable a certain ambiguity also in the relation- 
ship between the ethical and the theological aspects of the 
problem of freedom. 


II. The Contemporary Discussion of the Problem 

Of the existentialists, Jean-Paul Sartre may be taken 
as the outstanding exponent of a radical doctrine of free- 
dom. An examination of Sartre’s doctrine of freedom in 
the context of his whole system makes it evident that Sartre 
intends to maintain the thesis that man is totally and un- 
reservedly free. 

Paul Tillich represents a more moderate position. 
Freedom is indeed an element in the structure of the self, 
Tillich argues, but it is so only and always in polarity with 
destiny. The tension between these two elements is such, 
however, that Tillich himself is not entirely successful in 
keeping them in balance: freedom seems always in danger 
of being transformed into a mere structure of destiny. 
Tillich’s clear intention, however, is to keep the two in 
balance; and this balance, and the implications of this for 
the problem of freedom, are to be understood in the con- 
text of the four-level structure of being which informs all 
of Tillich’s thought. 

Gilbert Ryle’s Concept of Mind represents a radical 
application of the method of language analysis to a subject 
closely related to our problem, viz. the language of mental 
concepts. Ryle’s thesis is that the use of mental concept 
language does not require us to posit a substantival self; 
the logic of these concepts is such, he argues, that we 
ought rather to construe them as dispositional and semi- 
dispositional concepts. Mind is not something, for Ryle: 
it is, rather an activity, viz. minding. 

Austin Farrer has attempted to use the analytical 
method to construct a defense of the self and its freedom. 
His earlier work, Finite and Infinite, represents an at- 
tempt to formulate a doctrine of finite substance on the 
ground of an analysis of the will-act. His Gifford Lectures 
represent a generally successful attempt to defend a strong 
doctrine of freedom against the chief arguments by which 
this doctrine is commonly attacked. 











Ill. Application to the Problem of Freedom 

Of the contemporary theorists whose writings we have 
examined, we find Tillich to be the most helpful positively, 
and Farrer the most helpful apologetically. Sartre, in 
common with Tillich, directs our attention to the complex 
structures of the self which, if freedom is to be affirmed, 
must be the subject of freedom; but in affirming the un- 
limited freedom of man he is affirming a doctrine which 
is acceptable to neither ethics nor theology. Ryle appears 
to us to have the rather limited value of helping to clarify 
a few of the concepts which are relevant to a discussion 
of the problem of freedom. 

Proceeding chiefly upon the concept of the self sug- 
gested by Tillich, we find that we are able to conceive of 
a self that is guilty of its own fallenness by virtue of its 
essential freedom, morally free by virtue of its fallenness, 
and responsible by virture of its moral freedom. Thus we 








are able, with as great conceptual clarity as the subject 
allows, to vindicate the possibility of such freedom as 
ethics and theology seem to require; and we are able, by 
the same account, to show (a) why the relationship between 
morality and religion is so inescapably ambiguous, and 

(b) how, consonant with such a view of man’s freedom, one 
may also attribute to man the possibility of non-moral 
creativity. Microfilm $6.60; Xerox $23.40. 517 pages. 
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Chairman: Dr. Garrett Eppley 


Purpose: To analyze and evaluate the camping prac- 
tices of the organized resident camps sponsored by the 
Church of the Brethren. 


Procedures: A scorecard developed by the American 
Camping Assocation for determining compliance of resi- 
dent camps to nationally recognized camp standards was 
selected as the instrument to evaluate the resident camping 
program of the Church of the Brethren. A supplementary 
interview check-list was constructed to gather information 
for an analysis of the present status of Brethren resident 
camps. 

Twenty-two resident camps across the United States 
met the delimitations of the study and were personally 
visited by the investigator. The visitation in each camp 
included an observation of the camp operation and an in- 
terview with the director and staff. Upon completion of the 
visitation, the scorecard and check-list were completed. 
The per cent attainment to standards in items, areas, and 
total scores were determined for each camp. 

An analysis was made of the relationship of such fac- 
tors as counselor compensation, fees, and capacity to 
total attainment. Rank order correlations were employed 
to show relationship or lack of relationship of area at- 
tainments to each other and to total attainment. Analysis 
was made of the item attainment in each of the eight stand- 
ards areas to determine the items of high attainment and 
the items that needed improvement. 

The area and total attainments to standards of the 
camps in this study were compared to the attainments of 
230 American Camping Association camps scored on the 
same instrument during a comparable period. 

The tabulation of the check-lists provided a picture of 
the present status of the Brethren camping program in 
certain areas not included in the standards scorecard. 
Specific recommendations for the improvement of the 
camping program of the Church of the Brethren were 
formulated from the findings. 





Conclusions: On the basis of the analysis and evalua- 
tion of the resident camping program of the Church of the 
Brethren, the following conclusions were drawn: 

1. That the health practices in Brethren camps should 
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be an area of primary concern to camp boards, camp ad- 
ministrators, and camp leaders. 

2. That Brethren camps have failed to provide a 
satisfactory safety education program with adequate equip- 
ment or procedures. | 

3. That Brethren camps have not used accepted 
business procedures such as business records, medical 
records, and personnel forms. 

4. That the program practices in Brethren camps have 
received the attention and support of camp leaders and that 
this program emphasis has resulted in a good, well bal- 
anced camping program. 

5. That Brethren camps could substantially raise their 
total attainment to standards in many items with little 
expense, if camp boards and camp directors were ac- 
quainted with specific ways to meet camp standards. 

6. That the Report of Camping Practices form should 
be revised to better cope with short term camping and to 
provide more gradation in the scoring of standard compli- 
ance. 

7. That American Camping Association camps comply 
to organized resident camp standards considerably better 
than do Brethren camps, particularly in the areas of Ad- 
ministration, Health, Safety, and Personnel. 
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The widespread assumption that a christology based on 
the Servant prophecies of Deutero-Isaiah is present in the 
New Testament is critically examined in the light of the 
history of the problem and of current discussion. Special 
attention is given to the recent book Jesus and the Servant, 
by Morna Hooker, as well as to such works as Jesaja 53 
im Urchristentum by H. W. Wolff, and Die Verkundigung 
vom leidenden Gottesknecht aus Jesaja 53 in der 
Griechischen Bibel, by K. F. Euler. The Servant christology 
is seen as most important for dealing with the relation 
between kerygma and history, and an attempt is made to 
apply the conclusion reached to the illumination of this 
issue. 

It is argued that the Servant “Songs,” as isolated by 
Duhm, have no special textual or theological status, and 
that no single concept, such as that of a suffering Messiah, 
is characteristic of the influence of the Servant prophecies 
on Jewish thought. Servant material, however, plays a 
notable part in the thinking of Jewish groups which see 
themselves as righteous, redemptive minorities in Israel, 
as represented especially in Daniel, the Maccabean litera- 
ture, the Dead Sea Scrolls, and the Wisdom of Solomon. 
The idea of a new People of God, standing between Israel 
and the world, is seen as especially sharply delineated in 
Isaiah 52:13-53:12. 

The latter concern is taken up in the pais passages of 
Acts 3:1-4:31, which use a wide range of Old Testament 
material and reflect, at least indirectly, the thought of the 
primitive Church. At a later date, this viewpoint is 

















associated with proof texts drawn from the Servant proph- 
ecies and connected with the person of Christ. Two lines 
of development are observed: one in Matthew and I Peter 
which stresses the redemptive as well as the exemplary 
work of Christ in bringing a New Israel into being, and 
another in Acts 8 and the Fourth Gospel which uses Servant 
material in connection with Christ’s revelatory function. 
Paul connects the Isaianic prophecies with diakonia: 
his own “ministry” to the Gentiles and Christian “ministry” 
in general. His use of Servant data justifies his claim of 
theological independence from the Jerusalem Church, yet 
Paul also builds on the thought of his predecessors in such 
passages as I Cor. 15:3ff. and Phil. 2:6-11. There is, 
moreover, evidence of a relation between the Servant 
christology and Paul’s distinctive use of the expression 
soma tou Christou. 








No evidence is found for the claim that Jesus applied 
the Servant prophecies to himself above and beyond his use 
of other prophetic material. The relation of the Servant 
christology to Jesus is indirectly inferred from the outline 
and presentation of the Gospel of Mark, whose view of 
history is shown to grow out of the tensions inherent in the 
primitive pais christology. A detailed study is made of 
Mark 10:45, which is shown to have ties with the righteous 
minority and martyr theologies of late Judaism. The Son 
of Man eschatology is connected with these materials, and 
it is suggested that Jesus’ ministry was an attempt, theo- 
logically similar to the Jewish movements that had already 
used Servant materials, to recall Israel to her mission and 
to deal creatively with the political facts of the time. For 
the early Church to have used the Servant prophecies to 
describe Jesus was therefore both historically and theo- 
logically discerning even if Jesus did not make a special 
point of using these materials himself. 
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The purpose of this dissertation is to answer the ques- 
tion of the content of theology--whether theology must 
finally be negative theology or whether there is some prop- 
ositional determination of what the theologian says. 

My thesis is that one’s understanding of the nature of 
theology is determined by his view of the correlation of 
revelation and faith. 

This thesis is pursued through an analysis of the the- 
ology of three of the most outstanding theologians of Prot- 
estant faith, representing three formative periods in Prot- 
estant history: John Calvin, representing the sixteenth 
century Reformation; Friedrich Schleiermacher, repre- 
senting nineteenth century Liberalism; and Karl Barth, 
representing twentieth century Neo-Reformation theology. 

My conclusion based on the above analysis is as follows. 
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The presupposition of revelation is the mystery or incom- 
prehensibility of God. Revelation is accommodation, as 
the incomprehensible God makes Himself known to faith in 
comprehensible media. These media for the Christian 
Church are (1) the unique personal medium, Jesus Christ, 
(2) the propositional media, Scripture and Church procla- 
mation (Tradition), and (3) the natural media, the Sacra- 
ments and creation in general. And although each of these 
media is basically “personal,” propositional, or natural, 
it at the same time includes the other two elements be- 
sides its basic element. 

Of the above media of accommodated revelation, those 
most directly determinative for theology are the propo- 
sitional media, Scripture and Church proclamation (Tradi- 
tion). Theology is a propositional formulation of accom- 
modated revelation based upon the propositional media of 
revelation--Scripture primarily and the Church proclamation 





of the past secondarily--for the purpose of guiding Church 
proclamation in the present. Thus, I believe that I have 
pointed to the basis for the propositional content of Protes- 
tant Christian theology. 

One final conclusion concerning the propositional con- 
tent of theology is that it is analogical. Anaology is the 
paradoxical character of statements according to which 
they both apply and do not apply to their object of refer- 
ence. Since God Himself in His ultimate Mystery is the 
object of theology there is disparity between our theology 
and its object. But since God has accommodated Himself 
in the media of revelation there is a relationship between 
our theological statements and their object, a relationship 
established by God Himself in His revelation. Thus, we 
have Protestant Christian theology with its analogical con- 
tent based upon God’s own revelation of Himself. 
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Further investigations were conducted of a bargaining 
situation previously employed experimentally by Deutsch 
and Krauss. They studied the effect of threat in a game 
where each of two bargainers wants to be first through a 
one-way path in order to reach his goal. Since they are 
moving in opposite directions and consequently can not use 
the pathway simultaneously, the bargaining concerns which 
one will use it first. The threat they used consisted of 
barriers which could be placed on the pathway effectively 
blocking the other player from using it. It was still pos- 
sible, however, to reach the goal by using a longer, more 
costly pathway which could not be blocked. Deutsch and 
Krauss found that the presence (and use) of the barriers 
led to poorer outcomes for the subjects as measured by 
the joint profits gained by the pair of players. 

Two experiments were conducted and reported in this 
dissertation. The first was concerned with replicating the 
Deutsch and Krauss experiment, studying their type of 
threat, and studying the effect of the presence of electric 
shock which the bargainers could administer to each other 
during the bargaining. No rationale was given for its use. 

The second experiment was concerned with the effects 
of the electric shock which was interpreted to the bargain- 
ers either as a means of forcing the other to “give in” and 
allow the threatener to advance to the goal first or asa 
means of indicating an intention to do unpleasant things to 
the other player later if the threatener is not allowed to go 
first through the optimal pathway. A second variable stud- 
ied was concerned with the effects of informing each player 





that his opponent regards himself as the superior of the 
two. This was done by making use of existing intergroup 
attitudes in a manner such that this information was mean- 
ingful to the players and they were not likely to share this 
relative evaluation of the two. 

The first experiment replicated the results of the 
Deutsch and Krauss experiment. Using their measure of 
joint payoff it was found that the presence of the barriers 
did lead to poorer outcomes for the bargainers. 

Using an index of “time lost in standoffs” which is 
comparable for the conditions with and without barriers, 
it was found that the presence of the barriers had no effect 
upon the bargaining which could be clearly be attributed 
to their heightening the attitudes of competitiveness of 
the players. 

The presence of the electric shock, which was con- 
ceptualized as being a threat, did not appear markedly to 
affect the outcome of the bargaining situation. This was 
true for all three methods of presenting the shock used in 
the two experiments. In all three conditions, however, 
there is a slight indication that the bargainers achieve 
poorer outcomes when the shocks are available. 

It was shown that when bargainers attribute an attitude 
of self-superiority to the other bargainer and this attitude 
is not acceptable to them, the outcomes of the bargaining 
are reduced for both bargainers. This is interpreted as 
at least partial support for the theory that threats lead to 
poorer outcomes in bargaining by increasing the resistance 
to yielding inorder to maintain self-esteem or self-respect. 

It appears that given an interdependent situation such 
as this game, it is the introduction of attitudes that makes 
the meaningful difference in the interaction and not what 
additional behaviors are introduced. It is a question for 
future research as to whether the addition of threats to 
other types of interdependent situations may not have a 
greater effect on the interaction there. 
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This study was designed to determine (1) the relation- 
ship of the perceived role of work in an individual’s life to 
his orientation toward retirement, and (2) the influence of 
mobility desires and expectations on retirement orienta- 
tion. To do this a questionnaire was constructed to test 
the following hypotheses: those individuals will be less 
favorable to retirement and have made fewer plans who 
(1) stress as most important to them the work centered 
values of a job as contrasted with the economic or extrinsic 
values; (2) have strong job orientation as contrasted with 
orientation to other community institutions or activities; 
(3) express satisfaction in their jobs; or (4) have upward 
mobility aspirations and expectations. 

The method employed was a structured interview of a 
sample of 290 workers randomly selected to represent 
hourly and salaried personnel of a mid-western meat pack- 
ing company. 

The conclusions concerning the hypotheses were: 

1. Individuals who stressed as most important to them 
work-centered values of a job as contrasted to economic 
or extrinsic values were less oriented toward retirement. 

2. The evidence on job orientation and retirement was 
inconclusive. Some questions supported the hypothesis; 
others refuted it. It appeared that differences in age and 
education (the high job oriented were older and had less 
formal education) concealed the effects, if any, of job 
orientation. 

3. There was no association found between job satis- 
faction and retirement orientation. 

4. It was not the individual with blocked mobility aspi- 
rations who was most retirement oriented, but rather the 
individual who had no mobility aspirations. The individual 
with mobility aspirations and expectations had made more 
plans for supplementing retirement income. 

9. The assumption that individuals who were dissatis- 
fied with their jobs or were frustrated by a blocking of 
desired mobility would turn their interest to retirement 
was not supported. 

Other conclusions were made regarding changes ap- 
parent across age groups: 

1. Attitude toward retirement did not show any appre- 
ciable change from younger to older age. The proportion 
of favorable and unfavorable to retirement was generally 
consistent across age categories. 

2. Planning for retirement was of two types. Financial 
planning was inversely proportional to age. The younger 
worker had greater intentions and had taken more steps 
to supplement retirement pensions. Planning of activities 
for retirement increased with age, but was not very 
common even in the oldest age categories. 

3. The period of life when the worker began to think of 
retirement was an individual matter. For hourly employees 
this period came later in life than the period when they 
perceived their family responsibility to be behind them. 





Retirement planning was also delayed until after the time 
when the period of greatest earnings and peak job ability 
were no longer perceived as ahead of them. For the sal- 
aried group the shift in the perceived period of greatest 
earnings and ability came at a later period and corre- 
sponded more closely with the time when the majority 
started thinking of retirement. 
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This study was designed to determine the components 
of affect and to correlate the affective components of early 
recollections with psychiatric diagnosis. Two separate, 
but related experiments were conducted. 

Eighty recalled afiects were rated by 415 college stu- 
dents. Intercorrelation of the ratings generated an 80 x 80 
correlation matrix. A factor analysis of the matrix 
yielded four bipolar orthogonal factors: pleasantness-- 
unpleasantness, arousal--indifference, acceptance-- 
rejection, and comprehension--puzzlement. The factor 
structure supported the activation theory of emotion. 

The subjects of the second experiment were 40 socio- 
paths, 16 alcoholics, 10 organics, 13 paranoid schizo- 
phrenics, and 23 normals. They rated the affect in their 
own early recollections on scales derived from the four 
above-mentioned primary affective factors. A discrimi- 
nant analysis distributed the groups along two axes, desig- 
nated C and D. Axis C separated organics and paranoid 
schizophrenics from each other and from the other three 
groups. Axis D separated the normals from the clinical 
groups. However, neither axis permitted an accurate clas- 
sification of sociopaths and alcoholics. A graphic classi- 
fication of the 102 subjects correlated .32 with psychiatric 
diagnosis--a value significant at the .001 level of confidence. 

To assist in the identification of C and D, scores on 
the 80 affect rating scales were estimated for the centroid 
of each experimental group. Axis C was then identified 
as sociophobia--sociophilia, and axis D as comprehension. 
The affective components of the early recollections of the 
paranoid schizophrenics indicated strong sociophobia. The 
organics’ early recollections indicated high sociophilia. 

A feeling of comprehension characterized the early recol- 
lections of the normals. 
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It was shown by mathematical means that, regardless 
of S’s behavior, under variable interval (VI) reinforcement 
schedules the reinforced rate of response (i.e. the recip- 
rocal of the inter-response time preceding reinforcement) 
is an increasing function of the over-all rate of response. 
Past experimentation has shown that the cc verse is also 
true; the over-all rate of response becomes an increasing 
function of the reinforced rate of response. Therefore, 
once S has learned to respond at a particular rate on VI, 
presumably he is likely to keep responding at that rate. 

It was theorized that hunger and frequency of reinforce- 
ment have only temporary effects on rate of response and 
that their apparent effects after prolonged training are due 
entirely to perpetuation of these early effects by this in- 
terdependence of the reinforced rate of response and the 
over-all rate of response. Therefore this interdependence 
was eliminated by modifying a VI schedule so that a re- 
sponse was not reinforced unless the preceding inter- 
response time was between 8 and 10 seconds in duration. 

In Experiment I, hunger was investigated while fre- 
quency of reinforcement was held constant by means of a 
VI 5 minute schedule. -Two rats received extensive training 
under high drive (21 hours of food deprivation and mainte- 
nance at 70% ad lib weight) followed by extensive training 
under low drive (2.5 hours of food deprivation and mainte- 
nance at 85% ad lib weight). Two other rats were subjected 
to a counterbalanced procedure. Contrary to theoretical 
expectation, rate of response was higher under high drive 
than under low drive. A test was made of the hypothesis 
that the effects of hunger on the conditional probability of 
a response, given any interval of time since the preceding 
response, are multiplicative. This hypothesis was not 
tenable for individual rats, but may have been tenable for 
grouped data. 

Experiment II corresponded to Experiment I except that 
frequency of reinforcement was investigated. The high 
drive condition of Experiment I was used throughout and 
VI 3 minute was compared with VI 8 minute. Exactly the 
same conclusions were reached about frequency of rein- 
forcement as had been reached about hunger with rate of 
response being greater during VI 3 minute. 

In both experiments, a relative peak in conditional re- 
sponse probability usually occurred between 8 and 10 sec- 
onds after the preceding response, but there were cases 
where the relative peak was between 6 and 8 seconds after 
the preceding response. This effect seemed strange be- 
cause inter-response times smaller than 8 seconds had 
never been reinforced and it was not correlated in any 
definite way with hunger or frequency of reinforcement. 

For all but one of the rats, the cumulative records of 
both experiments showed a very constant local rate of 
response, interrupted by prolonged pauses. It was sug- 
gested that these prolonged pauses occurred because re- 
sponses following pauses of over 10 seconds were not 
reinforced. Reinforcement was almost invariably followed 
by such prolonged pauses, presumably because the rats 
required over 10 seconds to eat. 
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The purpose of this research was to evaluate the influ- 
ence of variations in internal power patterns on coalition 
formation and bargaining in four-person groups. 

Three hundred twenty students in University of Hawaii 
beginning psychology classes were randomly assigned to 
80 groups (20 of each sex under two incentive conditions, 
namely, game-by-game and cumulative score). Subjects 
also completed the Edwards Personal Preference Schedule, 
providing scores for 15 of Murray’s manifest needs. Five 
power patterns, created by the manipulation of weights, 
ranging from all-equal, through all-different to all- 
powerful (1-1-1-1, 1-1-1-3, 1-2-2-4, 1-2-3-4, 1-1-1-4) 
were presented in the experimental game described by 
Vinacke and Arkoff (1957) with repetition and succession 
effects controlled. 

Each group played ten consecutive games in each power 
pattern. Data collected included offers to ally, identifi- 
cation of initiators and recipients of offers, deals (portion 
of the prize offered), and accepted outcomes. 

In general coalitions conformed to initial perception of 
strength. Winning pairs were common, but weak winning 
or trying triple alliances occurred above chance. How- 
ever, *No Coalition” also occurred above chance in all- 
powerful situations, as did quadruple alliances in all-equal 
situations. In pairs, the weak member received deals 
related to his power weight in the alliance, but his portion 
was somewhat larger, on the average, than a strictly pro- 
portional deal. A distinction was drawn between groups 
which treated each game as a unique event (Free Choice) 
and those which maintained alliances for two or more 
games (Permanent Alliance). More male than female 
groups formed “Permanent Alliances,” and males bar- 
gained more than females, although neither group showed 
significant changes in amount of bargaining over three 
successive periods of play (games 1-3, 4-7, 8-10). Group 
indices on each of the 15 variables in the Edwards Per- 
sonal Preference Schedule were computed by combining 
the scores of the individual subjects of each group, yielding 
magnitude and differentiation measures. When these in- 
dices were correlated with average bargaining scores of 
the sex groups and incentive conditions, some significant 
correlations were found. The differentiation index and 
nurturance scores were negatively correlated, while 
achievement, deference, autonomy, aggression, and en- 
durance emerged for further consideration as possible 
important factors in responsiveness of some groups to the 
experimental situation. Several theoretical points of view 
were discussed. Further study of these findings is needed 
to specify the relationships more fully. 
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The cherished concept that all persons are equal before 
the law was found to crumble under the impact that the sex 
of the accused had for the impartial administration of 
justice. A “double standard of justice” was applied by 
sixty experimental jurors when judging a person accused 
of manslaughter. This sex bias was consistent with the 
behavior of thirty-six experimental jurors in a pilot study. 

Except for sex of the accused, of the victim, of the 
witnesses, and necessary changes in the gender of words, 
identical case material was employed by sixty undergrad- 
uate students serving as jurors in ten all-male three- 
‘person juries, and ten all-female three-person juries. The 
sex of the case material was systematically alternated 
from male to female version from one jury to another. The 
jurors’ pre- and post-deliberation judgments were regis- 
tered on scales whose coefficients of equivalence ranged 
from .97 to .98. Analysis of variance of scale data dis- 
closed that the main effect of the “sex of the accused” was 
significant beyond the .025 level, and beyond the .001 level 
when measured with normalized scores. 

Jurors were significantly more lenient if the accused 
was Yvonne Alexander instead of John Alexander. Sex bias 
of experimental jurors in favor of the female accused and 
against the male accused is thought to be part of a perva- 
sive tendency to rate and grade females higher than males. 
The present finding is congruent with reports by other in- 
vestigators that a similar double standard of justice is ap- 
plied by police in the arrest of male and female offenders. 

The answer to the question whether juries composed of 
equal numbers of female and male jurors would neutralize 





sex bias is--subject to further experimentation--probably 
“no.” In the experiment under consideration both male 
and female jurors were about equal in their tendencies to 
be lenient with the female accused. Analysis of individual 
means disclosed a complex pattern of conflicting biases, 
the net effect of which is greater leniency toward the fe- 
male accused. 

Apparently it is the double standard of morality that 
makes jurors more certain that their judgments of a fe- 
male accused are morally right than is the case when the 
accused is a male (beyond .001 level). Generally, female 
jurors were more certain of the moral righteousness of 
their judgments than males (beyond .001 level). Con- 
versely, male jurors were significantly more certain 
their judgments were legally correct than female jurors 
(beyond .001 level). Some new kind of double standard 
emerged in the significantly greater legal certainty with 
which jurors judged the male accused as compared with 
the female accused (beyond .01 level). Also the finding 
that jury deliberations led to a significant rise in feelings 
for one class of judgments posed the question whether 
justice devoid of feeling is “more just” than when tem- 
pered by feeling. 

The double standard of justice seems to be somehow 
related to the greater legal certainty of male jurors, and 
to a tendency in female jurors to substitute moral for legal 
judgment. But still other factors enter into jury behavior. 
In the preliminary experiment, for example, the decisive- 
ness of female jurors correlated significantly with per- 
sonality factors (beyond .01 level).- Also some evidence of 
perceptual bias and class bias in jurors was detectable. 
Views of dissenting jurors were well received in three- 
person juries. 

It is recommended that the Commission on National 
Goals make the reduction of sex bias a national objective. 
Because of the apparent ubiquity of sex prejudice, its re- 
duction might be acceptable as a common goal for other- 
wise divergent cultural, religious, ethnic, and political 
groupings. Microfilm $3.70; Xerox $13.05. 287 pages. 
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The problem of the thesis consisted first, of an ex- 
ploration of the characteristics of models in general and 
of their use as heuristic devices for the explication of 
substantive theory. Second, the criteria of systems models 
were specified. Third, the results of the systems analysis 
were applied to a sociological theory couched in a system 
framework. 





The theory used was Alvin Gouldner’s analysis of func- 
tional systems which was construed as a theory of bureau- 
cratic organizations and divergences found between the 
theory and the interpretations suggested by the analytic 
systems model developed in the thesis were explored in 
terms of alternative formulations. 

A model was said to be informative and productive 
when in a precise, formally specifiable relationship to the 
theory for which it stands as a model. When this condition 
of isomorphism is met the derivation of new hypotheses 
or the correction of faulty hypotheses is enabled. In this 
thesis the analytic model is used, i.e., a model without 
substantive content. Its import is that, through it, the 
relationships of logical consequence for all relevant kinds 
of system theories are exposed to analysis. 

A system was taken to be a conventionally selected set 
of variables which putatively interact. Empirical test is 
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required to determine whether there is significant inter- 
action for the system under study. In this context system 
elements, variables, states, parameters, end states, goals 
states, and teleological and functional systems were de- 
fined. The distinctive criterion of teleological explanations 
was found to be based on “plasticity” i.e., the property 
through which the system reaches a particular goal by one 
of a variety of routes. This in turn implies the possibility 
of reaching the G-state under a variety of circumstances 
by alternative forms of activity. Functional systems, were 
seen to be a sub-type of teleological systems in which the 
goal state is reached through mediation of some specific, 
prior end state correlated with or necessary to the set of 
conditions representing the goal state. 

System variables were explored in terms of types of 
change which they may manifest. In this framework vari- 
ables were defined as full-, part- or step-functions. Vari- 
ables also make up sub-systems of the supra-system and 
these sub-systems may be dependent, i.e., influenced by 
changes in other sub-systems or independent, i.e., un- 
influenced by changes in other sub-systems. The full-, 
part- and step-function variables in sub-systems were 
seen as a means by which a given sub-system could re- 
main out of its goal state during periods in which other 
sub-systems with goals incompatible with that of the first 
sub-system were in their goal states. 

Five methodological criteria for analysis of teleological 
systems were provided. These and the remainder of the 
analysis of teleological and functional systems were then 
used in analysis of the Gouldner statement on functional 
theory. In the theory a “principle of reciprocity” is stated 
which embodies the notion that the less reciprocal the 
functional interchange between structures the less likely 
is either structure or the patterned relationship between 
them to persist unless compensatory mechanisms are 
present. This principle was found to be tautologous and 
scarcely subject to test. Analysis of dependent and inde- 
pendent sub-systems in interaction was demonstrated more 
useful. Gouldner’s second major principle, functional 
autonomy, refers to the probability that a part can survive 
separation from the system. This principle according to 
Gouldner accounts for system tension and change. The 
analysis indicated that the model of a teleological system 
with dependent and independent sub-systems which inter- 
act, enables analysis of adaptive behavior of systems, 
their change and persistence while avoiding a number of 
shortcomings found in the concept of functional autonomy. 

Microfilm $2.75; Xerox $6.40. 132 pages. 








SOURCES OF PROFESSIONALISM: 
A STUDY OF HIGH SCHOOL TEACHERS. 


(Order No. 61-6334) 


John Louis Colombotos, Ph.D. 
University of Michigan, 1961 


The main objectives of this study are to investigate the 
effects of patterns of early socialization, represented by 
social origins, and of later socialization, represented by 
experiences in the work setting, on teachers’ professional 
orientations toward their work. A secondary aim is to 
investigate the effects of professional orientations on or- 
ganizational performance. 





The data were collected by self-administered question- 
naires filled in by 545 secondary school teachers (a 90 per 
cent sample) in a Midwestern suburban school system. 
Teachers’ responses to items indicating their emphasis 
on competence, autonomy, and service were used to con- 
struct an index of professionalism. 

It is commonly assumed that women’s dominant roles 
as mothers and wives conflict with their work roles, 
thereby blocking their professionalism. My data show the 
opposite. Although family roles inhibit women’s profes- 
sionalism (single women are more professional than mar- 
ried women) further analysis indicates that certain 
components of the mother and wife role (possibly the 
responsibility for nurturing and socializing children) 
reinforce professionalism among women. Because of the 
central importance of sex role the rest of the analysis was 
done separately for men and women. 

Middle class and Protestant backgrounds produce pro- 
fessionalism among both men and women teachers, but the 
process and the conditions under which they operate vary. 
For men, sex role and a working class background com- 
bine to produce a careerist orientation which blocks the 
development of professionalism. For women, a middle 
class background promotes professionalism but, unlike 
men, there is no evidence that teaching selects a dis- 
proportionate number of upwardly mobile women from 
working class backgrounds. 

The data do not support my prediction that teachers 
from entrepreneurial backgrounds are more professional 
than teachers from bureaucratic backgrounds. 

Whereas the prejob socialization variables of social 
class background and religious affiliation have more or 
less similar effects on the professionalism of men and 
women, experiences in the work context tend to produce 
differences only among men. 

I predicted that a professional working climate and 
middle class students, advanced professional training, 
participation in professional associations, and informal 
relations with colleagues represent social situations which 
would promote and sustain professionalism. Working class 
students show some interesting differences in their effect 
on men versus women teachers, but none of the differences 
is statistically significant. Advanced training and par- 
ticipation in the American Federation of Teachers (but not 
in the National Education Association) have strong positive 
effects on men’s professionalism. Colleague relations are 
also strongly related to professionalism, but not as an 
independent variable. Finally, the intellectual skills re- 
quired by academic subject matter make men more pro- 
fessional than those required by nonacademic subject 
matter. 

Of these work-context variables only advanced profes- 
sional training has a statistically significant effect on 
women’s professionalism. The strong positive prejob 
impact of sex and family roles apparently limits the ef- 
fects of the other work-context variables on women’s 
professionalism. In short, men need participation in 
professional activities, social contact with colleagues, and 
academic subject matter to support a high level of pro- 
fessionalism; women do not. 

Finally, turning to organizational performance, pro- 
fessionalism has a strong positive effect on job effective- 
ness as measured by self-ratings, but weak and nonstatis- 
tically significant effects on proceduralism and overtime. 

While the increasing proportion of men and persons 
from working class backgrounds recruited into teaching 
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will inhibit professionalism, the increase in the amount of 
professional training and the emphasis on academic subject 
matter will yield a positive net effect on the future level of 
professionalism in teaching. Supporting this picture is an 
analysis of the growing size of school districts through 
reorganization and consolidation. It is argued that this 
trend will prqmote teachers’ autonomy by freeing them 
from the direct surveillance of local communities. 
Microfilm $3.30; Xerox $11.50. 253 pages. 


THE RELIABILITY OF CASEWORK 
DIAGNOSTIC JUDGMENTS IN MARITAL 
PROBLEM CASES AT INTAKE 
IN A FAMILY AGENCY 


(Order No. 61-4593) 


John Ashley Crane, Ph.D. 
University of Minnesota, 1961 


The purpose of this study was to test selected factors 
for their association with the reliability of casework diag- 
nostic judgments. Symbolic interactionist theory was 
drawn upon to develop hypotheses for test. Main factors 
tested for association with reliability of casework judg- 
ments were: the position of the casework judge in the 
formal organization of the agency (to study this factor 
positions were ranked as to the extent to which they re- 
quired collaboration with other caseworkers in making 
case decision); the judge’s rating of the confidence with 
which the judgments could be made; the ambiguity of the 
case situations on the basis of which the judgments were 
made (as rated by the researcher); the substantive content 
of the judgment. To test this last factor, judgments were 
classified as involving one of the following: evaluation of 
marital role performance; identification of symptoms of 
personality disorder, client and spouse; ratings of client’s 
motivation for and use of casework service; decision as to 
acceptance of case; identification of aspects of the marital 
relationship in which change was to be sought. 

Judgments were made by the twenty three professional 
staff of a Family Agency, in relation to three intake inter- 
views taken from agency records. 

Main findings were: 

1. A group of ten staff members whose positions in the 
formal organization required the greatest participation 
with others in case decisions made judgments with signifi- 
cantly greater reliability than the remaining staff mem- 
bers; likewise as individuals they agreed to a significantly 
greater extent with staff consensus. 

2. The judge’s rating of confidence in his judgment was 
moderately associated with reliability. 

3. Neither the case nor the class of judgment made 
contributed significantly to variation in reliability. 

Microfilm $3.35; Xerox $11.70. 257 pages. 





THE DIMENSIONS OF VOLUNTARY 
ASSOCIATIONS: AN APPLICATION OF 
FACTOR ANALYSIS TO SOCIAL 
SYSTEM VARIABLES, 


(Order No. 61-5174) 


Joseph Thomas Crymes, Ph.D. 
Cornell University, 1961 


The concept social system has long been emphasized 
as a primary focus of sociology. Currently this emphasis 
is most prominent in the works of Loomis and of Parsons. 
However, the majority of empirical studies by sociologists 
continue to utilize the individual as the unit of analysis. 
When this is the case, generalizations about a social sys- 


‘tem can only be inferred from such studies. 


The purpose of the present study is to examine the 
interrelationships of variables of local voluntary associa- 
tions. This type of social system offers several advan- 
tages as a subject of study. They usually persist over 
time, provide easy access to information and are not so 
complex as to be incomprehensible. 

The ninety-seven adult voluntary associations studied 
include civic, patriotic, church, business, fraternal and 
other special interest associations. They make up about 
85 per cent of the associations which meet within the bound- 
aries of two rural New York school districts. A leader 
from each association served as informant for his asso- 
ciation. 

The thirty-six variables measured were largely con- 
cerned with the structure of each association. However, 
three variables were sociometric measures of the function 
of the association within its community. 

It was felt that these thirty-six variables could be con- 
densed into a smaller number of underlying dimensions. 
Therefore, factor analysis was used as a means of viewing 
the set of interrelationships of the thirty-six variables. 
Using the Thurstone centroid method, thirteen factors 
which explained almost three-fourths of the variance of 
the thirty-six variables were extracted. These unrotated 
reference axes appeared to reasonably approximate a least 
squares solution. 

The loadings on each of the first seven successively 
extracted factors were judged to indicate major dimensions 
which were assigned brief names. They are size, activity, 
restriction on membership and leadership roles, organi- 
zation “senility,” specificity of goals, extent to which lead- 
ership is retained by only a few members, and informality. 

Since the least squares solution is not considered sat- 
isfactory in providing unique underlying dimensions, the 
factors were rotated according to the criterion of simple 
structure. This solution did not provide a satisfactorily 
compelling simple structure, probably as a result of un- 
reliability of the original data. 

In spite of the rough approximation of simple structure, 
the final position of the reference axes is interpreted as 
indicating nine dimensions briefly named as follows: or- 
ganizational performance, membership access, activities 
orientation, dependence on other organizations, organi- 
zational institutionalization, economic facility, lack of 
friendliness, growth decline, and officership stability. 

The two interpretations from the same data emphasize 
the necessity for agreement on criteria for rotation if 
agreement on the solution is to be expected. For the pur- 
poses of the present study, the simple structure solution 
is considered more appropriate. 
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If the dimensions derived in the present study are found 
to persist in future studies, it is suggested that these di- 
mensions be utilized in a typology for classifying volun- 
tary associations and for developing hypotheses for future 
study of voluntary associations. 

This study appears to be the first to utilize the tech- 
nique of factor analysis on variables of voluntary asso- 
ciations. With a growth in the number of measures of any 
unit of analysis, it becomes increasingly difficult for the 
human mind to consider all of them at once and choose 
those which are basic for describing that unit of analysis. 
Factor analysis is a means of reducing the complexity of 
a set of data. Therefore, as the number of reliable meas- 
ures of voluntary associations continues to grow, factor 
analysis is likely to increasingly take its place among the 
measures of relationships used by sociologists. 

Microfilm $2.75; Xerox $4.80. 93 pages. 


RELIGIOUS CHANGE ON A 
COLLEGE CAMPUS 


(Order No. 61-5196) 


Louis Abbott Ferman, Ph.D. 
Cornell University, 1961 


This research work is a study of the determinants of 
religious stability among 944 coliege undergraduates at 
Cornell University between 1950 and 1952. In the Spring of 
1950, and again in the Spring of 1952, these students were 
given a self-administered questionnaire on social, politi- 
cal, occupational and religious values. A secondary anal- 
ysis was made of the data on religious values with the 
intention of determining the extent of response stability 
and the concommitants of this stability. Religious values 
were defined as a preferential interest in certain sacred 
objects or things. This implied that religious values were 
choices and that changing religious values could be studied 
as changes in these choices. 

Two Guttman-type scales designed to measure general 
religious values and doctrinaire religious values were used 
to construct measures of religious change. These change 
measures were used to test a number of hypotheses on 
religious change. The data indicate the following findings. 

1. The parental statuses of religious affiliation, fa- 
ther’s level of education and, among Protestant students, 
denominational membership were related to the stability 
of the religious values measured in this study. 

2. Membership in certain colleges of the University 
and in certain courses of study were factors affecting the 
stability of these religious values. The data also suggest 
that pre-selection of college and curriculum by students 
predisposed to change or stability may be a factor in these 
relationships. 

3. Psychological factors were also correlated with the 
stability or change of these religious values. The report 
of a personal religious experience was positively related 
to stability in these values. Students giving testimonial 
indicators of personality instability were less likely than 
other students to retain these values over time. The data 
also show that closure between belief and ritual, attach- 
ment to parental values and initial ego-involvement with 
religious belief are factors influencing the stability of 
religious responses. 











4. There was no all-embracing liberal or conservative 
ideology which was related to the stability of these values. 
Conservatism in certain specific ideologies (economic 
laissez-faire and civil rights conservatism) seem to rein- 
force the perseverance of these religious values; while 
specific conservative ideologies bound to considerations of 
public welfare and societal needs were not related to the 
stability of these values. 

5. The data also indicate that the stability of these 
religious values is associated with antecedent adherence 
to certain personal codes of conduct (pre-marital chastity, 
endogamous marriage and honesty). Certain moral con- 
victions of the student (e.g., suggestions for deterrents 
against war, and evaluation of worthwhileness of war) were 
not related to the stability of the religious values measured 
in this study. 

6. The students who change their religious values do 
not become unbelievers but rather become disbelievers in 
a specific set of religious values. The changes moved 
toward religious values emphasizing personal and societal 
goals in contrast to their initial doctrinaire religious 
orientation. 

Three conclusions can be drawn from this study regard- 
ing changes in religious values. First, the main liberali- 
zation of religious values for these students occurred 
before they arrived on the campus. This suggests the 
importance of pre-college experiences in the liberalization 
of religious values. Secondly, the impact of the college 
experience in changing the religious values measured in 
this study was negligible. The majority of the students 
retained their initial religious values. This again sug- 
gests the importance of the pre-college period in that most 
students apparently make fairly permanent decisions re- 
garding religious values before college. Finally, the main 
influences which predispose the student to change these 
religious values are the end products of the pre-college 
period and do not develop on the campus. 

Microfilm $5.10; Xerox $18.00. 400 pages. 








SOME SOCIAL CORRELATES OF THE 
TRANSITIONAL PHASE OF CHANGE FROM 
THE TRADITIONAL TO THE MODERN WAY 

OF LIFE: AN EXPLORATION AMONG 

EGYPTIAN SECONDARY SCHOOL AND 

COLLEGE YOUTH 1954-1955. 


(Order No. 61-4773) 


George Henry Gardner, Ph.D. 
Princeton University, 1961 


The general purposes in view in this study are three- 
fold: (1) an exploration for some of the social correlates 
of the transitional stage in commitment to the modern way 
of life; (2) the formation of propositions about these cor- 
relates; (3) identification of latent factors which may 
modify the modernizing process in Egypt. Data were 
gathered in 1954-55; and form part of the larger body of 
material made available by a cross-cultural study of youth 
in the Arab Middle East and the United States. (Journal 
of Social Issues, 15 (1959)). A sample of 966 Egyptian 
secondary school and college students were the informants. 
The material is subjective, dealing with expressed atti- 
tudes or values. 
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The data have been processed in four ways: (1) Free 
response material was analysed in an attempt to develop a 
commitment “center of gravity” profile, based on content, 
and relative intensity of expressed concern along the 
continuum self — family -— friends -— community — nation 
- world society. The hypothesis was that traditional, 
transitional and modern societies would show significantly 
different profiles. (2) Intra-family relationships were 
hypothesized as sensitive indicators of tensions charac- 
teristic of the traditional-to-modern acculturation situa- 
tion. Aspects explored included decision making, parent- 
child differences on critical substantive issues, religious 
tolerance and religious practices. (3) The hypothesis was 
tested that exposure to modernization is negatively cor- 
related with traditionalism and personal adjustment. (4) The 
hypothesis was tested that subcategories of the sample -- 
by sex, religion, level of school and place lived most of 
life -- will show significant variation respecting modern- 
ization. 

Important findings may be summarized as follows: 

(1) The traditional way of life shows continuing vitality 
as illustrated, for example, by dominant familism, support 
for the double standard, strong religious ethnocentrism, 
performance of religious practices and high level of parent- 
child consensus. 

(2) Liberalization tensions associated with moderniza- 
tion appear but are restricted both in degree and as to the 
subcategories concerned. Tensions include pressure for 
more participation in family decision making, and for more 
permissiveness on the part of parents with respect to child 
independence and boy-girl relations. Dilemma tensions 
also appear due to a positive valuation of both tradition and 
modernity in such areas as religion versus social welfare 
and development, the traditional girl versus the modern 
girl, family versus career, and both negative and positive 
correlation of exposure to modernization with personal 
adjustment. 

(3) The ideal type actor, most significant for moderni- 
zation, who emerges is the young Moslem female in the 
sense that this subcategory shows up in exaggerated 
proportion in nearly all of the situations which call for a 
liberalization of the traditional system. Significant varia- 
tions were found also among the other subcategories. 

Microfilm $5.75; Xerox $20.30. 450 pages. 


THE SOCIOLOGY OF STRATIFICATION: 
A THEORY OF THE POWER 
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John Drenan Kelley, Ph.D. 
Louisiana State University, 1961 


Supervisor: Dr. Rudolf Heberle 


Up until now the phenomenon of structured, ranked 
inequality has been referred to by such terms as stratifi- 
cation, social stratification, class or social class. Al- 
though it is true that names are nothing but “labels,” it is 
also true that names do influence individual and social 
action. It may well be that the very use of the terms indi- 
cated above has contributed to the fact that this aspect of 





sociology is often considered in this country as a sub- 
sidiary area of sociological study (sometimes as a minor 
one). And yet stratification has long been recognized by 
European scholars as constituting one of the most signifi- 
cant aspects of social organization. It is therefore as a 
major point of departure that this dissertation is conceived 
in terms of a “sociology of stratification,” denoting thereby 
a major subdiscipline within sociology. 

The early history of stratification theory is reviewed, 
with special attention to the “classical tradition” as ex- 
emplified in the writings of Adam Ferguson, John Millar, 
Adam Smith and Karl Marx. The stratification views of 
Marx and Max Weber are analyzed quite thoroughly, with 
the aim of correcting some of the many current misunder- 
standings and misinterpretations. Other “classical” writ- 
ings, such as those of Werner Sombart, Ferdinand Toennies 
and Rudolf Heberle are also discussed. Contemporary 
stratification theory and empirical research are criticized 
with relation to ‘classical theory.” 

A paradigm is constructed for a proposed theory of 
stratification, based upon the “classical tradition,” and 
organized in accordance with the structural-functional 
model. This model, it is believed, is not “static,” as many 
critics maintain, but is a model which, if properly con- 
structed, can and must take into account not only dys- 
functions but conflict and change as well. It is proposed 
that stratification theory must be based upon a number of 
requisities, as follows: Stratification theory must grow 
out of, and in conformity with, organization theory. Strati- 
fication theory and empirical research are interdependent; 
research must be based upon theory, and theory must be 
modified or refined in accordance with research findings. 
Stratification is conceived in terms of positions within the 
structural-functional system, rather than in terms of in- 
dividuals, who are considered as the occupants of positions 
and are dealt with under the topics of “recruitment of 
individuals for the positions,” and “mobility of individuals 
and groups.” 

Stratification is defined as an explicitly or implicitly 
recognized functional system of differentiation and ranking 
of positions within groups, associations, communities, and 
the society, itself, which is standard for the society or a 
major segment of its structure, in terms of the unequal 
distribution of power, which system is relatively stable 
over a period of generations. Theoretical models are 
constructed for three types of societal stratification sys- 
tems: caste, estate and class. These systems are dis- 
tinguished from each other, not on the basis of degree of 
mobility permitted within the system, but according to the 
differences in structure and in the source of legitimization. 

A class system is defined as a stratification system in 
an economically oriented society in whichstrata are formed 
on the basis of the relations of their members to the pro- 
duction and distribution of goods and services. A tentative 
working model is suggested to serve as a basis for de- 
scriptive and quantitative studies of the class structure in 
the United States. Plans are outlined for a grouping of 
occupations according to their class position, based upon 
this model, and which will make possible quantitative stud- 
ies of the size of classes, the degree of individual mobility, 
and changes in the class structure. 

Microfilm $6.50; Xerox $23.20. 512 pages. 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8% inches; the number of pages in the manuscript. Please order copies by number. 





SOCIOLOGY 


2097 





A STUDY IN THE CLASSIFICATION OF 
DELINQUENT BEHAVIOR 


(Order No. 61-4601) 


Virgil John Kroeger, Ph.D. 
University of Minnesota, 1961 


The problem of the study was to examine several theo- 
retical issues related to the procedure of classification of 
delinquent behavior. The study was exploratory in design. 
Comparisons were made on 2851 adolescent males. These 
youngsters were categorized as non-delinquent, delinquent, 
traffic violator, offender against property, offender against 
the person, and offender against the public order. 

Behavior patterns were investigated for several types 
of offenders. The Minnesota Multiphasic Personality In- 
ventory was used to study personality profiles for different 
categories of youngsters. Social characteristics were 
explored. Education variables were examined. The find- 
ings were reviewed to see if they might be used as the 
basis for a fruitful classification scheme of delinquent 
behavior. 

The findings of the study suggest that different cate- 
gories of adolescent male offenders establish different 
kinds of relationships to property, to the codes of society, 
and to other social persons. 

Most of the adjudicated offenders committed offenses 
against property and/or the public order. Traffic violators 
appear to have a personality profile similar to that of the 
non-delinquents. The profiles of those youngsters who 
were involved in both traffic violations and some other 
offense are quite similar to the profiles of adjudicated 
delinquents. The personality profiles of offenders against 
property, or the person, or the public order appear to be 
different. 

The findings on socioeconomic variables are similar 
for all categories of the adolescents. Most come from 
homes that are not broken. Most are living with both nat- 
ural parents. The parents are usually home owners. The 
slightly skilled occupational groups have the greatest per- 
centage of adjudicated delinquency. Traffic violators and 
non-delinquents are very similar on all the socioeconomic 
variables examined. 

Intelligence test scores are close for different cate- 
gories of youngsters. Traffic violators and non-delinquents 
are quite similar on intelligence quotient scores. Delin- 
quents have a lower level of educational attainment than 
non-delinquents. The score for high school rank distin- 
guishes the non-delinquent from the delinquent. 

It is suggested that more research be done on the col- 
lection of descriptive data on specific types of delinquent 
behavior. A taxonomic classificatory scheme could be 
used to organize the data on characteristics of offender 
types who establish relationships to property, or to code, 
or to person. 

As the data on specific types of delinquent offenders 
accumulate, an analytic classificatory scheme that is re- 
lated to a theoretical formulation on social behavior could 
be used to arrange the findings. 

It is suggested that the procedure of classification of 
delinquent behavior should be oriented toward the basic 
problem of sociology—the study of the way in which a per- 
son relates to other persons and to a social structure. It 
is suggested that the classifier determines the epistemo- 
logical basis for his classification scheme. He creates 





his categories, selects his data, and interprets the results 
of his inquiry. 
Microfilm $3.15; Xerox $11.05. 244 pages. 
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The University of Wisconsin, 1961 
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Although the Glueck scale for predicting delinquency 
appeared in 1950, studies of its accuracy and efficiency 
have been limited to testing its validity. Most studies have 
been retrospective validations on Middle Atlantic samples 
with Dr. Eleanor Glueck doing the rating or advising the 
raters. No previous effort has been made to study the 
variations in the interpretations which different raters or 
judges assign to the parental factors in the Glueck scale, 
or, generally, to evaluate the reliability of the Glueck scale. 

In this study it was hypothesized that cultural back- 
ground differences between the raters themselves would 
result in differences in judgments in using the Glueck 
scale, and systematic differences were predicted on the 
basis of specific variations in racial and regional back- 
ground. 

Information on the Glueck factors was obtained from 
five juvenile probation officers in Baton Rouge, Louisiana, 
on sixty delinquent boys, white and Negro. This informa- 
tion, including racial background, was provided to eight 
raters, all middle-class, male social workers with a Mas- 
ter’s degree in social work, employed in urban centers of 
the South. The raters comprised four groups: (1) two 
Northern-educated whites; (2) two Northern-educated 
Negroes; (3) two Southern-educated whites; (4) two 
Southern-educated Negroes. They rated the cases con- 
sistently with the Glueck scale, except that seven sub- 
categories were included for each factor instead of three 
in order to have an instrument sensitive enough to trap 
the cultural differences. 

There were 132 statistically significant differences, 
using a sign test, out of 420 comparisons of the individual 
ratings, 34 of them at an extremely high (.0005) level of 
significance. With respect to both white and Negro ratees, 
the expectations of Negro raters within region were greater 
than those of white raters. With respect to both white and 
Negro ratees, the expectations of Southern raters with 
racial background constant were greater than those of 
Northern raters. The two factors involving parental af- 
fection showed the most variability, 75 statistically sig- 
nificant differences occurring out of 168 comparisons. 

There was clear evidence that cultural background 
differences account for different judgments regarding the 
Glueck scale, and that racial and regional differences will 
result in systematic differences in ratings. One can pre- 
dict ratings on the Glueck scale with reasonable certainty 
on the basis of a knowledge of the racial and regional back- 
ground of the rater. 

The Glueck scale lacks rater reliability; and the 


The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 8Y% inches; the number of pages in the manuscript. Please order copies by number. 





2098 


SOCIOLOGY 





complex, highly inferential Glueck factors, particularly 
those concerned with affection, lack reliability. Validity 
and reliability of a predictive instrument are closely re- 
lated. The lack of rater reliability and the apparent lack 
of reliability in the behavior being measured renders the 
validity of the Glueck scale highly questionable. The doubt 
as to both reliability and validity makes the Glueck scale 
not acceptable at present as an accurate and efficient in- 
strument for delinquency prediction. 

There is an indication that male social workers, at 
least, lack the awareness of reference group norms to 
function adequately in the rating of parental affection, 
supervision, discipline, and cohesiveness. A greater em- 
phasis on social scientific knowledge will need to replace 
the psychoanalytic stress traditionally presented in schools 
of social work. 

Other findings and implications include the emergence 
in the study of Southern-educated white social workers as 
a subcultural group. Also, the level of parental standards 
and practices on the one hand and the level of rater ex- 
pectations as to parental functioning on the other appear 
to be inversely related. A striking preoccupation of the 
raters in the study with the role of the father in the family 
was evident. Younger Negro raters tended to rate simi- 
larly to Northern-educated white raters. 

Microfilm $2:75; Xerox $9.25. 201 pages. 


DEMOLAY: THE ORIGIN AND 
DEVELOPMENT OF A SECRET SOCIETY. 


(Order No. 61-5979) 


John Kenneth Rhoads, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor Howard Becker 


The broader more general concern of the study is the 
continuity of societies through the transmission of values 
from one generation to another. The specific problem is 
why the DeMolay organization, a youth auxiliary sponsored 
by Masonry, failed to realize its growth potential based 
upon expectations arising from the rapidity of its growth in 
the years following its founding. A number of related ex- 
planations for this later failure of recruitment are set 
forth, bearing upon the failure of the adult sponsors to 
transmit successfully the official values of the organization 
to the youth membership. Attention is paid to the historical 
conditions that gave rise to the founding and the role that 
the founder’s sense of crisis played in the origin of the 
movement. The relationship between his sense of crisis 
and the official values of the organization is demonstrated. 
Following the case study itself the theoretical implications 
are set forth and the concrete findings are placed ina 
more general context, employing such concepts as crisis, 
the normative reaction to normlessness, charisma, and 
the routinization of charisma. Other studies employing 
these concepts and extending the findings based upon them 
are suggested. 

The study itself draws upon the following sources for 
its information: first, a sample of nearly 700 question- 
naires from members in every state of the U.S.; second, 
interviews with the founder and other leaders associated 





with the international headquarters at Kansas City; third, 
historical records and other published and unpublished 
material of the organization; fourth, the author’s own 
experience as a former DeMolay member and his ob- 
servations of a local chapter. 

Microfilm $3.40; Xerox $11.95. 262 pages. 
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Single-firm unaffiliated unions (SFUU’s) are labor 
organizations confined to the employees of a single em- 
ployer, have collective bargaining as a function, may or 
may not be employer-dominated, and are not affiliated 
with international unions. While scholars have overlooked 
these unions, they may number 2000 organizations with a 
million and a half members. They are found in all 50 
states and deal with many major businesses (AT&T, Du- 
Pont, RCA, and others). 

This study is concerned with the SFUU’s role and via- 
bility. A sample of 33 New Jersey blue-collar and three 
white-collar SFUU’s is examined, data being drawn pri- 
marily from semi-directed interviews the writer held 
with union presidents during the Summer of 1960. Two 
indices of role and viability are employed: the power a 
SFUU has in its relations with the employer and the sat- 
isfaction of SFUU members (according to the SFUU leader) 
with the union’s current state of affairs. These indices 
facilitate construction of two sets of SFUU polar types: 
at opposite ends of a power continuum are the weak “sub- 
missive” and the strong “balanced” SFUU. At opposite 
ends of a security continuum are the secure “submissive” 
or “balanced” SFUU and the insecure “transitory” SFUU. 

The “submissive” SFUU is a counterpart of the company 
unions of the 1930’s. It differs in that the law forbids 
crude methods of employer-domination and the SFUU can 
count on public support or international union aid should 
it desire to change its employer relations. The “submis- 
sive” SFUU’s are generally less than 10 years old, have 
less than 100 members, are formed in opposition to inter- 
national unions and with employer encouragement, are 
geographically isolated, and are led by senior, loyal em- 
ployees. They have almost no services for members; 
their contracts are poorer than average; and they have 
little influence in shop affairs. At the same time, union 
dues are low; union administration is simple; the em- 
ployers are generous and friendly; the union never strikes; 
and grievances are speedily settled. Dependence on the 
employer may yet prove fatal, but the “submissive” SFUU 
is presently equal to most challenges. 

The “balanced” SFUU is a relatively old organization 
(35 years or more), has several hundred members, is 
located in a major, urban, industrial center, deals with a 
large-scale, multi-plant business, and is led by dynamic 
young men. The “balanced” SFUU’s contracts are better 
than average; it is active in multi-SFUU associations; and 
it occasionally cooperates with international unions. This 
SFUU is generally in excellent fighting condition and it 
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takes an assertive approach in its labor-management re- 
lations. It offers various services, operates with a rela- 
tively complex structure, and has a reasonably secure 
future. 

The “transitory” SFUU is in a state of crisis so serious 
that officers and members doubt whether the union will 
survive. These SFUU’s are small, relatively old, and 
have previously been either “submissive” or “balanced.” 
The crisis generally entails threats to job security, threats 
to the union’s security, or violation of an “indulgency 
pattern.” Services are minimal and labor relations are 
strained. The crisis resolution generally returns the 
union to its pre-crisis state. 

The analysis is extended from blue-collar SFUU’s to 
include case studies of three white-collar SFUU’s (office 
workers, telephone girls, and engineers). The study finds 
considerable white-collar interest in SFUU’s, the existence 
of “submissive” as well as “balanced” white-collar 
SFUU’s, and more interest shown by clerical workers than 
professional employees in affiliation with an international 
union. The study also considers case studies of three 
multi-SFUU associations (state, craft, and national); 

a comparison of the SFUU and the international union local, 
and an analysis of their relations. Attention is paida 
crippling disagreement between pro- and anti-autonomy 
forces in multi-SFUU associations, SFUU advantages over 
the local union, and international union apathy and SFUU 
strength in their relations. 

The study concludes by suggesting workers will con- 
tinue to form SFUU’s, but these marginal unions, lacking 
funds, staff experts, full-time leaders, strategic alliances, 
and political power, will find that modern labor relations 
encourages affiliation with international unions. 

Microfilm $3.70; Xerox $13.05. 287 pages. 


SOCIAL CHANGE: MAJOR VALUE-SYSTEMS 
OF LATVIANS AT HOME, AS REFUGEES, 
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Latvian society provides excellent opportunity for 
sociological study of social change. This study compared 
the major kinds of social values in Latvian society during 
(1) the period of independence (1918-1940), (2) refugee 
life in Western Germany and Austria (1945-1950), and 
(3) life in resettlement in the United States--specifically 
in Milwaukee, Wisconsin (1949-1959). The question was: 
What patterns of change in kinds of values can be dis- 
cerned over these three phases? Becker’s method of 
constructive typology and his sacred-secular conceptual 
framework were utilized in the research and analysis. 

Culture case studies were made, describing in detail 
the normative realms of Latvian society for each of the 
three periods. (Background is provided where necessary.) 
The descriptions are sub-divided into chapters according 
to social process areas: political, economic, family, youth, 





religion, organizations, communications, integration, 
stratification, deviation. All available sources were uti- 
lized, with preference given to primary sources (records, 
documents, publications, interviews). Each culture case 
study concluded with an idiographic delineation of value- 
uniformities for which consensuses were found in the 
material. To enable comparison of the three sets of value- 
uniformities and the formulation of a nomothetic hypothe- 
sis, the idiographic uniformities were transformed to a 
nomothetic level represented by the sacred-secular typo- 
logical schema. 

To increase reliability, additional research was done 
on the Milwaukee phase, the only one for which new data 
could be secured. Data were obtained through three ques- 
tionnaire studies--one to Latvian Saturday-School children, 
one to Latvian youth in organizations, and the third to 
adults and youth, reaching two thirds of all Latvian house- 
holds in Milwaukee. The results provided no bases for 
changing idiographic value delineations or assignment of 
type, derived from the culture case study. 

Utilizing the sacred-secular framework, the types 
for all three periods were identified as closest to the 
prescriptive-sacred societal model, with identical attri- 
butes. These attributes reflected these major Latvian 
value-systems: loyalties to Latvia and the cause of its 
freedom, to Latvian organizations and events, education, 
diligence, family relationships, friendship, material well- 
being, concern for youth, Latvian church, folk-traditions, 
and recreation. 

This hypothesis was derived from a comparison of 
the nomothetic types and from their contexts: If (1) a na- 
tionality group whose major value systems accord closest 
to the prescriptive-sacred type lives in exile, and (2) the 
majority of its members have acted in more than chil- 
dren’s roles in this nationality’s sub-systems for at least 
as many years as in solely children’s roles, then there is 
high probability that changes, if any, in this group’s major 
value systems will not be sufficient for reclassifying them 
under a different sacred or secular primary subtype. Vali- 
dation of this hypothesis was not attempted, since it should 
be done independently of the original researcher. 

On the nomothetic level, the study’s findings revealed 
that no changes can be discerned in the kinds of values 
maintained during the refugee and resettlement phases. 
Compared with earlier immigrant nationalities, Latvian 
people differ chiefly in knowing and maintaining their 
culture, supporting a complex system of social organi- 
zations, and having higher formal education. Yet, assimi- 
lation by the fourth generation is probable in view of a 
gradual decline of certain Latvian values in a part of the 
youngest generation. For the present, however, Latvian 
social systems and culture continue to be vigorously main- 
tained seventeen years after its upholders left Latvia. 

Microfilm $9.75; Xerox $34.65. 769 pages. 
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HAWAIIANS AND JAPANESE. 
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The purpose of this study is to determine whether the 
differential involvement in delinquency of Japanese and 
Hawaiians may be explained partially in terms of differ- 
ential association and self conception. These independent 
variables are measured by Guttman-type scales. The 
dependent variable, reported delinquent behavior, was 
validated by comparing the scale scores of 620 seventh 
graders with those of 183 institutionalized delinquents. 
Most and least delinquent groups were derived by dichoto- 
mizing delinquency scale scores. This study was con- 
ducted in Honolulu, Hawaii, where diverse ethnic groups 
offer a unique socio-cultural setting in which to investi- 
gate ethnic differentials in delinquency. 

The Japanese and Hawaiians stand as polarities insofar 
as Official rates of delinquency are concerned, and use of 
reported delinquent behavior as the criterion of delinquency 
reveals comparable ethnic differentials. The Japanese 
report significantly less delinquent behavior than do ado- 
lescents in the other ethnic groups. 

Delinquency and social class are significantly related 
for males, but this result is due to the influence of the 
upper-middle stratum, composed of the sons of white col- 
lar workers and small businessmen. This finding does 
not support the traditional conception that delinquency is 
concentrated in the lower class, nor is it evenly spread 
throughout the prestige hierarchy. This result is not at- 
tributable to the ethnic composition of this stratum. 

When social status is equated, there are significant 
ethnic differentials in delinquency in the lower, but not in 
the upper strata. In the lower strata the Japanese report 
significantly less delinquent behavior than do the Hawai- 
ians. Among Japanese males, more delinquent behavior 
is reported by those in the upper than in the lower strata. 

Differential association, as measured by association 
with delinquent friends, and differences in self concept 
are significantly related to the differential involvement in 
delinquent behavior of lower class Japanese and Hawaiians, 
as well as the class difference within the Japanese sub- 
culture. 

Differences in the family systems of the Japanese and 
Hawaiians provide differential opportunities for members 
of these ethnic subcultures to engage in delinquent behav- 
ior. The behavioral patterns of the Japanese are conter- 
minous with conventional, law-abiding behavior. In 
contrast, the Hawaiian subculture is characterized by 
distinctive norms and values which conflict with Western 
middle class standards of conduct. 

Differential association fails to explain why some ado- 
lescents who associate extensively with delinquent friends 
do not report extensive involvement in delinquency. Self 
conception helps to explain differential response to the 
confrontation of delinquent patterns of behavior. The fact 
that some adolescents, who in terms of association with 
delinquent friends, have equal opportunities to learn 
delinquent norms and behavioral patterns, but escape 
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involvement in delinquency is related to differences in 
self concepts. 

Each of the scale measures of self conception and dif- 
ferential association is significantly related to the de- 
pendent variable. However, differential association is 
more closely related to delinquent behavior than is self 
conception, and the basic explanation of the difference 
between the most and least delinquent groups must be 
phrased in terms of differential association. 

Microfilm $6.20; Xerox $22.05. 486 pages. 
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RACIAL INTEGRATION IN THE Y.M.C.A.: 
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TO THE ROLE OF RELIGIOUS FACTORS. 


(Order No. 61-4570) 


Harold Chadbourne Harlow, Jr., Ed.R.D. 
The Hartford Seminary Foundation, 1961 


This thesis is a study of the relation of some religious 
factors to the closing of certain Negro YMCA branches and 
the integration of the formerly all-white central YMCAs 
with emphasis upon those leaders, both lay and profes- 
sional, who were actively involved in the closing of the 
branch. The study was done in five YMCAs which had 
both a central YMCA and a separate Negro branch and in 
which the process of closing the Negro branch had been 
completed. 

Chapter I gives a short historical background of YMCA 
work with Negroes from the founding of the YMCA in 1851 
in North America to the present. Conceiving of itself as a 
religiously motivated movement that is ecumenical in 
character, the YMCA developed work with all groups 
regardless of race. However, separate facilities were 
developed for special groups; and in the case of work with 
Negroes, this development became institutionalized through 
the major gifts of Mr. Rosenwald for YMCAs for Negroes. 
The thesis traces these developments, as well as the grow- 
ing concern of the Movement for race relations, through 
the pronouncements of its various conventions which fi- 
nally culminated in, among many things, this study. 

Chapter II deals with the case study method as the 
method used in conducting the study. Included are the 
strengths and limitations of the case study method, as well 
as the methods by which the data were collected, the dif- 
ficulties encountered in collection and descriptions of the 
communities, YMCAs and respondents used in the study. 

Chapter III presents the findings of the study in three 
main sections: Initiation of the Closing, Religious Factors 
and the Closing, and the Closing. The first section re- 
ports on those factors which were thought to have brought 
about the closing of the Negro branch and then explores 
all the factors which were actually operating over a period 
of time. This section shows the relation of the isolated 
events which were reported to the total process of change 
in the community. In the second section, the actions of 
the churches, the religious background of the respondents, 
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and the YMCA religious programs are reported. In regard 
to the churches, the actions of the individual churches, 
their ministers, the church councils and the ministerial 
associations are shown. In regard to the religious back- 
ground of the respondents, their religious affiliations, 
church attendance, growing up experiences and the help 
they found from religion are indicated. In regard to YMCA 
programs, the relation of strictly religious programs to 
the closing is reported, as well as some of the problems 
which were found in trying to determine which programs 
in the YMCA were, or were not, religious programs. The 
third section deals with the planning and preparation which 
was reported, the impact of the closing on the YMCA and 
on the community, and the suggestions made by the leader- 
ship involved in the total process for other Associations 
thinking of closing their Negro branches and attempting to 
integrate their central YMCA. 

In conclusion, the thesis summarizes the findings with 
some generalizations drawn from the data in each of the 
sections. It is possible to see that the churches and reli- 
gion were closely related to the integration process; and 
furthermore, that respondents felt that religion had been 
a help to them in this process. The thesis closes with 
some observations on the problems raised in the study in 
the area of planning and implementation of policy. A set 
of propositions supported from the data is given which 
might provide hypotheses for further research as well as 
a guide for gaining more experience in intergroup relations 
for religiously motivated agencies. 
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An emerging pattern in many metropolitan areas in the 
United States is that of a central city with a growing non- 
white population, surrounded by a ring of all-white subur- 
ban communities. Within the central city the non-white 
population further tends to be segregated by race, as far 
as residence (and social organization based on residence) 
is concerned. This dissertation is focussed on one process 
involved in the development of this pattern: the racial 
invasion-succession sequence in private housing in urban 
neighborhoods. 

A Detroit middle-class neighborhood (predominantly 
of home-owners) was chosen for study at the point when 
the first Negro family entered the area. From this uni- 
verse of 670 dwelling-units an area-probability sample of 
households was selected. The female heads of these fami- 
lies were first interviewed in 1955. Those who remained 
were re-interviewed in 1957, as were the newly-arrived 
white respondents who had moved into dwellings vacated 
by families leaving the neighborhood. Material collected 
from these intensive interviews, plus direct observation 
of the area were the principal sources of data in this re- 
search. Interview responses were coded, tabulated and 





subjected to statistical analysis where this was appro- 
priate. 

The racial invasion-succession sequence is viewed in 
this research as the type of dynamic social mechanism 
described by Robert Mertonas a “self-fulfilling prophecy.”? 
That is, it is a situation in which the beliefs and definitions 
of participants can create, under specified objective con- 
ditions, the consequences which are feared. We secured 
information regarding: (1) The course of areal change. 

(2) The leaving-order of individual households and the 
variables associated with that order. (3) The elements 
which appeared to be involved in the social-psychological 
process of definition underlying decisions to move or stay. 

The findings may be summarized as follows: 

Areal Change. Residential mobility greatly increased 
concurrently with Negro invasion. The neighborhood moved 
toward Negro occupancy during the two and one-half years 
of the study period. Although the proportion of Negro 
households rose to but approximately 20 per cent, the 
tendency for residents, especially home-owners, to be 
replaced by Negroes, was marked. 

Leaving-Order of Households. Respondents who, at the 
onset of invasion, stated an intention of moving away tended 
to be those most prejudiced against Negroes and those 
most concerned about Negro movement into the neighbor- 
hood.* However, these intentions did not correspond to 
actual residential mobility during the ensuing period. Some 
who had stated an intention to move encountered obstacles 
in implementing this intention, and many who had originally 
intended to remain changed their minds, and moved away. 
As a result the group characteristics associated with a 
given moving-intention as stated in 1955 are not asso- 
ciated, for the most part, with subsequent mobility. In 
general, certain socio-economic characteristics (espe- 
cially income and type of employment) were better indi- 
cators of which households would move away than were 
respondents’ attitudes toward Negroes. 

The Process of Definition. Analysis of the two inter- 
views with respondents who remained in the area revealed 
that in this dynamic social situation the actions of some 
speedily re-structure the situation for others, with the 
result that participants tended to move toward uniformity 
of definition, regardless of pre-existing attitudinal differ - 
ences. But the time two and one-half years had elapsed 
a large majority of the white residents had come to define 
the area as fated to become predominantly Negro-occupied 
in the near future and hence unsuitable for prolonged resi- 
dence. Most had developed a highly temporary orientation 
to their stay in the neighborhood, despite the fact that their 
level of racial prejudice tended on the whole either to re- 
main stable, or to move toward less prejudice as some 
stereotyped conceptions of Negroes were corrected. 

These findings were further analyzed for their impli- 
cations for social theory, especially for the relationship 
between attitudes and the “social act.”* Implications for 
social policy to achieve integrated housing were explored, 
including the assessment of current strategies involving 
the use of local citizen groups to maintain racially bal- 
anced neighborhoods. 











1. A study of Negro families is under way but these 
findings have not yet been released. 

2. Robert K. Merton, Social Theory and Social Struc- 
ture (Glencoe: Free Press, 1949), pp. 179-195. 

3. For a full account see Robert L. Fulton: Russel 
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SENATOR GEORGE W. NORRIS AND THE 
MUSCLE SHOALS STRUGGLE: A STUDY IN 
THE RHETORIC OF LEGISLATIVE CONFLICT. 
(VOLUMES I-IV). 


(Order No. Mic 61-2135) 


John Warren Bystrom, Ph.D. 
University of Minnesota, 1961 


The extended struggle preceding the establishment of 
the Tennessee Valley Authority is presented as a case 
study in the rhetoric of legislative conflict. 

The movement of events began in 1906-07 with the 
organization of the American Cyanamid Company and the 
Alabama Interstate Power Company for the purpose of 
developing the power potential of a stretch of rapids on 
the Tennessee River near Sheffield, Alabama, called Muscle 
Shoals. 

Two industrial promoters, Frank Washburn and 
J. W. Worthington, sought to have the Federal Government 
subsidize the construction of three hydroelectric dams to 
be used to supply power for the fixation of atmospheric 
nitrogen by the cyanamid process. But action was blocked 
by the great debate over the control of water power then 
being waged in Congress between supporters of the con- 
servation movement and friends of the private power com- 
panies. 

However, a new rhetoric was provided for the proposal 
with the advent of “preparedness” in 1916 and the demand 
for a domestic source of nitrogen created by the need for 
munitions. The opportunity was used by Senator “Cotton 
Ed” Smith to secure congressional authorization for a 
nitrate plant dedicated to fertilizer for the farmer in time 
of peace as well as munitions in time of war. 

At the end of the war the hydroelectric dam at Muscle 
Shoals was only partially completed and the Harding Ad- 
ministration sought to sell the “white elephant” to private 
industry. 

Late in 1921, the matter suddenly attracted widespread 
public interest when Henry Ford, then at the height of pop- 
ularity, offered to buy the establishment and produce cheap 
fertilizer for the farmer. The offer came before the Senate 
Committee on Agriculture and Forestry, chaired by Senator 
George W. Norris of Nebraska. 

Norris, a Progressive Republican, saw an opportunity 
to demonstrate the Conservationist concept of comprehen- 
sive development of a river valley and to renew the war 
against the “Power Trust” which had subsided with the 
passage of the Water Power Act of 1920. Norris forced 
Ford to withdraw his offer. In the decade that followed, 
he successfully blocked the efforts of private bidders to 
lease the establishment and sponsored a series of bills 
providing for public operation. 





At the same time the question of public control of util- 
ities was coming to the fore and the Muscle Shoals issue 
emerged, under Norris’ leadership, as its principal mani- 
festation. Two of Norris’ bills for public operation passed 
Congress only to be vetoed by Coolidge and Hoover. The 
scope of the conflict was successfully enlarged through a 
series of investigations. It was said that in Norris’ hands 
Muscle Shoals was a “fulcrum” and the “Power Trust a 
lever” being used to overturn the existing economic order 
in the power business. 

The issue was finally resolved when, in 1933, Presi- 
dent Franklin D. Roosevelt sided with Norris. The legis- 
lation authorizing the Tennessee Valley Authority was 
essentially as the Nebraskan had proposed it a decade 
earlier, but with the addition of powers for regional plan- 
ning sponsored by the President. 

While primary attention is given to the role of Senator 
George Norris, the study examines the forces creating 
relevant public opinion and describes the propaganda cam- 
paigns of the major groups, including: The National Elec- 
tric Light Association, The National Fertilizer Asso- 
ciation, The American Farm Bureau Federation, The 
Tennessee River Improvement Association, The Alabama 
Power Company, and The American Cyanamid Company. 

The intention of the study is to provide a legislative 
history of the conflict and to describe the function of lan- 
guage in the struggle. It further seeks to demonstrate the 
value of rhetorical criticism when approached through the 
decision-making mechanism of the power structure rather 
than through normative standards of speech composition. 
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One purpose of this study was to determine the effect 
on the observer’s judgments of the severity of stuttering 
samples, if, prior to rating, the observer was adminis- 
tered: propaganda which described the personality of 
stutterers as highly favorable, highly unfavorable, ac- 
curately, or provided no information. Another purpose 
was to determine the effect on the observer’s judgments 
of the severity of stuttering samples when judgments were 
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based on: auditory experience only, visual experiences 
only, auditory-visual experiences combined. 

The data were secured by making 3, 2-1/2 minute films 
of 15 adult stutterers. These were edited into 10 second 
segments separated by 10 second intervals for recording 
ratings. The observers were 240 summer session stu- 
dents randomly assigned to 12 groups of 20 each according 
to type of propaganda and mode of presentation. They were 
presented tape recorded instructions for rating which was 
done on a 9 point scale; terms used in the scale were 
explained on a lighted screen. Judging time was 1 hour 
and 38 minutes. 

The study employed a 3 x 4 factorial design, wherein 
the 4 categories of propaganda constituted one variable 
and the 3 categories of mode of presentation the other. 

The data were subjected to an analysis of variance, a sta- 
tistical procedure by which it was possible to simultane- 
ously test the significance of the difference among and 
between appropriate sets of arithmetic means and the in- 
teraction effect, if any. 

Results of this study tend to suggest: that evaluation of 
stuttering is influenced by information about the stutterer’s 
personality. It seemed possible to influence raters’ scores 
in the direction of less severe ratings by presentation of 
favorable information about the personality of stutterers. 
It seemed possible to influence the raters’ scores in the 
direction of more severe ratings by presentation of un- 
favorable information about the personality of stutterers. 
The visual rather than auditory aspects of the stutterers’ 
speech appeared to make a greater impression on the rater 
audience. Implications tend to suggest that the attitude 
concerning stutterers held by the population at large can 
be modified. Microfilm $2.75; Xerox $5.60. 112 pages. 
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A questionnaire regarding the role of speech personnel 
employed in hospitals was mailed to administrators of a 
stratified random sample of Veterans’ Administration 
General, Children’s, Orthopedic, Eye, Ear, Nose, and 
Throat, Non-federal Long-term General, Non-federal 
Long-term Chronic and Convalescent, Non-federal Short- 
term General Hospitals, and Medical Training Centers. 
Completed questionnaires were received directly from 
135 speech personnel. 

The study developed information about age of the speech 
service unit, administration, salary source, student train- 
ing, identification of speech personnel, their faculty rank, 
full- or part-time employment, academic degrees and 
background, professional experience, membership in pro- 
fessional organizations, private therapy, value of training, 
sources of patient referral, and caseload. 

Selected findings were: 

Eighty-two of the respondents were women, and 53 
were men. 





The majority of the respondents hold master’s degrees. 
More men than women reported holding doctorates. 

Membership in the American Speech and Hearing Asso- 
ciation was reported by 109 of the respondents; however, 
only 69 hold any clinical certification. 

Only nine respondents reported membership in the 
Speech Association of America. 

Diagnosis and therapy were reported to be the most 
important functions of the respondents. The higher the 
academic degree held by the respondent, the more im- 
portant research and training of medical personnel were 
reported to be. 

Generally, in-service training and experience were 
reported to have been more helpful than academic training 
for their primary professional functions. 

Medical referral was reported to be the main source 
of caseload. 

Aphasia and articulation disorders were reported to 
be the types of cases seen most frequently for diagnosis 
and therapy. 

Although the administrator of the speech service unit 
is usually a member of the speech and/or hearing profes- 
sion, the speech service unit is usually part of some med- 
ical service, most frequently Physical Medicine and/or 
Rehabilitation. 

Less than half the respondents reported that the speech 
service unit was used as a training facility for students 
in speech pathology and therapy. 

Microfilm $2.75; Xerox $4.20. 80 pages. 
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The purpose of this thesis was to evaluate 
James M. O’Neill’s significance as a pioneer in Speech Educa- 
tion in the United States. The procedure encompassed four 
major steps. First, the author went to Lakeville, Connecticut 
for a tape-recorded interview with Professor O’Neill who, 
at the age of eighty, continues to write and to lead an active 
life. This tape is now a part of the University of Wisconsin 
Speech Department Files. Second, letters from former 
students and colleagues of Professor O’Neill and confer- 
ences with his former associates in the field provided 
invaluable contributions to this study. Third, a careful 
study of James M. O’Neill’s writings and private papers, 
including the great bulk of material in the Quarterly Jour- 
nal of Speech, provided the author with knowledge and 
insight applicable to this thesis. Fourth, available manu- 
scripts of ten James M. O’Neill speeches, which contain 
most of his beliefs and attitudes concerning Speech Edu- 
cation, were used extensively throughout the study as 
primary sources. 

In the course of a career in Speech Education that 
spanned some fifty years, James M. O’Neill’s accomplish- 
ments were a central force that re-established a field 
desperately in need of invigoration. Through his efforts, 
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primarily, public speaking became a distinct academic 
discipline independent of English. He became the first 
president of the National Association of Academic Teach- 
ers of Public Speaking, now known as the Speech Asso- 
ciation of America. He became the first editor of the 
National Association’s first professional organ, The Quar- 
terly Journal of Public Speaking, now known as The Quar- 
terly Journal of Speech. His tireless efforts to bring all 
aspects of speech teaching under departmental unification 
precipitated the tremendous expansion that Speech has 
been undergoing since the early 1900’s. He insisted upon 
scholarship and better teaching methods, which gave the 
field an academic stature equal to other fields in educa- 
tion. He insisted that Speech be taught by speech special- 
ists to all students so that they may become happier and 
more useful members of society. He saw, more clearly 
than most of his contemporaries in the field, the educa- 
tional implications of the various phases of Speech, in- 
cluding debate, oratory, speech correction, oral interpre- 
tation, theatre, voice science, speech psychology, speech 
pedagogy, and radio. 

As a leader in the history of Speech Education in the 
United States, James M. O’Neill promoted an educational 
movement the benefits of which present-day teachers and 
students of speech are enjoying. 

Microfilm $8.10; Xerox $28.80. 637 pages. 














A RHETORICAL STUDY OF THE 
SPEAKING OF WALTER PHILIP REUTHER 
ON MATTERS OF PUBLIC POLICY 


(Order No. 61-6336) 


Moyne Leroy Cubbage, Ph.D. 
University of Michigan, 1961 


The purpose of this study is to present a rhetorical 
analysis of selected speeches delivered by labor leader 
Walter Philip Reuther on matters of public policy. The 
speeches used for analysis are limited to addresses de- 
livered by Reuther after his election to the presidency of 
the United Automobile Workers union in 1946 until 1960. 
The speeches were delivered to basically non-union audi- 
ences, and they deal with matters of public policy rather 
than with problems of only internal union interest and 
significance. 

The study employs the traditional rhetorical elements 
of invention, disposition, style, and delivery for the anal- 
ysis of the speeches. In addition, one chapter presents 
biographical information apposite to Reuther’s later career 
as a labor spokesman. Another chapter presents the back- 
ground and setting of the speeches which have been se- 
lected for analysis. 

The primary sources of information have been: (1) man- 
uscripts of speeches most of which were transcribed from 
tape recordings; (2) interviews with Reuther and members 
of his family and staff; and (3) the author’s personal ob- 
servation of Reuther in speaking situations. 

The following conclusions may be drawn from this 
study. (1) Reuther’s home and family background have 
had a great influence upon the concepts and programs 
finding expression in his speeches. (2) Reuther’s career 
in the labor movement confirms the genuineness of one of 





his significant modes of persuasion: sincerity and a self- 
less dedication to the ideals and concepts which he ex- 
pounds. (3) Ethical, emotional, and logical proofs are 

all important means of persuasion in Reuther’s speeches. 
Pathos is the most commonly employed proof although 
extensive use is made of logical proof. (4) Deduction, 
induction, and the use of comparison are commonly found 
reasoning patterns in Reuther’s speeches; causal reasoning 
is utilized infrequently. No one type or pattern of rea- 
soning is dominant throughout a single speech. (5) The 
introductory and concluding segments of Reuther’s speeches 
are of moderate and almost equal length, averaging 
approximately 4.5 per cent of the total length of a speech. 
(6) Reuther’s speeches conform to the distributive or 
topical pattern of arrangement. (7) The most striking 
feature of Reuther’s style and use of language is the re- 
curring utilization of repetition, parallelism, contrast, 

and metaphor. They lend to his speeches vividness, em- 
phasis, and concreteness. (8) Reuther employs very little 
specific preparation. His energetic, animated delivery 

is generally impressive and effective. 

Microfilm $2.75; Xerox $9.25. 204 pages. 
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Duane Norman Diedrich, Ph.D. 
University of Michigan, 1961 


It was hypothesized in this study that the speeches of a 
philanthropic foundation’s principal spokesman reveal the 
eleemosynary philosophy, the direction of the foundation’s 
interests, and the actuating policies of the foundation; that 
the speeches serve as ideational indices of the foundation 
and its spokesman; that it is possible to predict the direc- 
tion of foundation action from the public pronouncements 
of its principal spokesman. 

The study consists of a rhetorical ideational analysis 
of eight speeches delivered by The Kresge Foundation’s 
principal public spokesman and president, Stanley Sebastian 
Kresge. The speeches were delivered at various colleges 
and universities during the period of January 1, 1957, 
through December 31, 1959, corresponding to the Founda- 
tion’s issuance of a triennial report outlining the 251 mone- 
tary grant authorizations of the same period. 

In general, the study’s purposes are accomplished by 
presenting a biography of Sebastian Spering Kresge; a his- 
tory of the S. S. Kresge Company; an analysis of the for- 
mal structure and history of The Kresge Foundation; 

a biography of Stanley Sebastian Kresge; a rhetorical 
ideational study of representative speeches delivered by 
Stanley Sebastian Kresge; and a juxtaposing of the rhetor- 
ical analysis and Foundation grant authorizations. 

Through content analysis of the speeches, eight themes 
were isolated and the paragraphs of the speeches were 
tabulated into these theme categories. The ideational pat- 
terns of 130 normative-demand statements were cate- 
gorized according to subject matter. Monetary grant 
authorizations were divided into seven major divisions. 
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The Kresge paragraph thematic development and normative- 
demand statements were juxtaposed with the monetary 
grant authorization percentages. 


Findings 


1. The paragraph thematic development during the 
period revealed a close dispersion in the areas of Religion, 
Political Action, Government, Education, and Business. 

2. Normative-demand statements were mainly found 
in the categories of Religion, the combination of reflections 
regarding Government in general and the Government and 
Business relationship, and Education. 

3. Of the normative-demand statements with a negative 
orientation, over 80 percent appeared in the Government 
categories. 

4. The heaviest concentrations of monetary grant au- 
thorization percentages were found in the categories of 
Education, Religion, Health, and Social Welfare. 

5. Frequencies of individual grant authorizations were 
primarily in the categories of Education, Health, Social 
Welfare, and Religion. 

6. The percentages of Religion speech paragraphs, 
normative-demand statements, and monetary authoriza- 
tions represented the clearest relationship between lan- 
guage and philanthropic action. 

7. There were significant approximations of language 
and action on an individual line item basis within the 
normative-demand categories of Education and Service to 
the Community. 

8. There was no significant relationship between what 
was said in the Political Action and Government categories, 
when viewed in totality, and the philanthropic actions in 
those areas. 

9. The study demonstrated that Kresge Foundation 
grant authorizations and the formal pronouncements of its 
spokesman are two important means whereby the Founda- 
tion creates its philanthropic image. In general, there 
seems to be a close relationship between the public pro- 
nouncements of The Kresge Foundation’s principal spokes- 
man and the grants authorized by the Foundation. 

Microfilm $4.30; Xerox $15.30. 336 pages. 
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It was the purpose of this study to derive from John 
Wesley’s Journals, letters, and sermons, his theories and 
practices of preaching. The data procured from the stand- 
ard editions of the Journals and diaries, letters, and ser- 
mons by Curnock, Telford, and Sugden, as well as from 
the authorized edition of Wesley’s works and the biogra- 
phies by his contemporaries, were arranged to give as 
complete a picture as possible of Wesley as theorist and 
practitioner of pulpit oratory. This involved analysis of 
his comments on the occasion, the audience, the speaker, 





the style of discourse, as well as examination of his actual 
sermons. Part one was concerned with a study of the qual- 
ifications and training of the itinerant preachers, with a 
summary of the characteristics of the ideal pulpit orator, 
and with comments on the English phenomenon of field 
preaching. Part two described Wesley’s theories and 
practices of sermon invention, disposition, style and de- 
livery. 

The findings of the study indicated that Wesley, thor- 
oughly trained in the art of rhetoric, recognized the need 
in a pulpit orator of certain natural gifts including a good 
understanding, clear apprehension, sound judgment, ca- 
pacity for close reasoning, liveliness and readiness of 
thought, a good memory; and of certain acquired gifts, 
among them a comprehensive grasp of knowledge in all 
areas of learning, and, primarily, a thorough knowledge 
of the Scriptures. His theories on disposition, which he 
called “method” and which he treated in his abridgement 
entitled The Compendium of Logic, were based on the 
century’s treatment of disposition as an element of logic. 
His ideas on style were derived from his concepts of per- 
sonal piety, audience adaptation, and expediency, his cri- 
teria being “perspicuity, purity, propriety, strength and 
easiness.” His discussion of delivery, as found in his 
Directions Concerning Pronunciation and Gesture, was 
merely an abridgement of Le Faucheur’s treatise which 
marks the beginning of the eighteenth-century English 
elocutionary movement. The examination of the sermons 
and the testimonies of contemporaries revealed that Wes- 
ley’s practice was consistent with the major theories he 
propounded. Microfilm $4.80; Xerox $16.90. 374 pages. 








DRAMA AS ROLE-PLAYING: 
A TECHNIQUE FOR ANALYSIS. 


(Order No. 61-4604) 


Lowell Lyndon Manfull, Ph.D. 
University of Minnesota, 1961 


Adviser: David W. Thompson 


Francis Fergusson’s interpretation of drama as myth 
and ritual and Eric Bentley’s consideration of drama as 
art and craft represent two somewhat divergent approaches 
to drama. The approaches of both critics may be con- 
sidered as partial perspectives, for both writers confess 
that their interpretations fail to account for an elusive 
“histrionic” or “actorish” quality in the drama which the 
reader and the spectator are expected to appreciate, a 
quality which makes the drama particularly “dramatic” 
just as music composed for the piano is particularly “pi- 
anistic.” Drama as Role-playing represents an effort to 
(1) discover and define the nature of the elusive histrionic 
quality, (2) devise a technique for the analysis of drama 
which accounts for the quality, and (3) apply the technique 
to the analysis of specific plays. 

An examination of the writings of various scholars, 
critics, and playwrights indicates that the histrionic quality 
in the drama is derived from the fact that the dramatic 
character is himself an actor who pursues a variety of 
roles during the course of a play. His roles--personal, 
inter-personal, and impersonal in nature--are derived 
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from the basic substance of Character, the events of the 
Plot and the demands of the central Action. The dramatic 
character--the protagonist in particular--employs his own 
inner resources as he copes with plot situations in an ef- 
fort to achieve the central action. Essentially, the task of 
the dramatic character is to achieve a state of balance 
between his own psychic nature and the circumstances of 
his world--as they are defined by the dramatist--through 
the roles he performs. In either comedy or tragedy, the 
protagonist triumphs when the proper state of balance is 
obtained. 

Moliere’s Tartuffe is analyzed as an instance of role- 
playing as an illustration of the application of the tech- 
nique to the interpretation of comedy; the analysis is 
conducted in breadth, taking into consideration the role- 
playing of each character in the play. Shakespeare’s 
Hamlet is analyzed in depth, concentrating on the role- 
playing of the protagonist, to illustrate the application of 
the technique to tragedy. Other partial analyses of plays 
are included: Restoration Comedy and plays of Jean 
Anouilh provide instances where role-playing becomes a 
game; Strindberg’s Miss Julie, a naturalistic tragedy, 
illustrates roles as a trap; The Show-Off by George Kelly 
reveals the virtues and faults of deceptive role-playing in 
modern society; and Eugene Ionesco’s The Lesson (an 
application of the technique to a non-realistic play of the 
new experimental genre) depicts a criticism of the game 
aspect of role-playing. 

The study of a play’s role structure leads to the dis- 
covery of the depth and complexity of characters, an under- 
standing of the relationship between events in a play and 
their effects upon the characters, and a comprehension of 
the central action. The technique of analysis can be em- 
ployed by the actor, the director, the playwright, the critic, 
and the scholar. It reveals the source of the histrionic 
quality in the drama and promotes an appreciation of the 
artistry and skill of the dramatist in the creation of a play 
and the actor in the performance of it. The technique may 
provide a guide to determining the universality of drama; 
furthermore, it may indicate the tragic dimensions and 
potentialities of the hero of so-called tragedies from 
Sophocles’ Oedipus Rex to Arthur Miller’s Death of a 
Salesman. Microfilm $5.85; Xerox $20.75. 460 pages. 














THE APPLICABILITY OF THE 
IRWIN-HERVEY ARTICULATION ANALYSIS 
AS A TEST OF SPEECH DISCRIMINATION 


(Order No. 61-5960) 


Alfred Louis Miller, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Associate Professor Claude S. Hayes 


The primary purpose of this research was to determine 
the feasibility of using the word items from the Irwin- 
Hervey Articulation Analysis as a test of speech discrimi- 
nation for subjects with normal and abnormal hearing. 

Four groups of adult subjects with normal and ab- 
normal hearing were administered the revised Irwin- 
Hervey Articulation Analysis and list 1 of the PB-50 word 
lists. The tape recorded word lists of both tests were 





administered to each subject in the four categories. The 
normal hearing group consisting of 20 subjects made the 
least number of word errors followed by the conductive 
group composed of 11 subjects with a slightly greater 
number of errors. The mixed hearing loss group com- 
posed of 8 subjects made a greater number of errors than 
the normal and the conductive groups. The sensori-neural 
hearing loss group composed of 20 subjects made the great- 
est number of word errors. Chi-squares and levels of 
significance were determined for each word on the two 
lists made by the subjects in the normal hearing and 
sensori-neural categories. 

A list of 112 highly significant and familiar words was 
extracted from the Irwin-Hervey word lists to be used as 
an articulation-discrimination test. Another list of 31 
familiar monosyllabic words that were statistically signifi- 
cant at the .01 level of confidence or better was extracted 
from the 112 words to be used as a discrimination test. 
Rank order correlations were then computed for the per- 
centage of word errors obtained on the Irwin-Hervey list 
of 112 words and the PB-50 list 1 and between the 31 Irwin- 
Hervey words and the PB-50 list 1. Positive correlations 
of .88 and .87 respectively were obtained. Application of 
the Sign Test to the 31 Irwin-Hervey list and the PB-50 
list 1 reveal the tendency for subjects in the sensori- 
neural category to do more poorly on the 31 word Irwin- 
Hervey test than on the PB-50 list 1. This was interpreted 
to mean that the 31 Irwin-Hervey list was a more sensitive 
test of speech discrimination than the PB-50 list 1 when 
testing the sensori-neural hearing loss category. 

It would appear that the selected 112 word list of the 
Irwin-Hervey Articulation Analysis could be used as an 
articulation-discrimination test if certain modifcations in 
administrative procedures were made. One of the prob- 
lems to be solved would be the method of presentation of 
the stimulus words. Equally important would be the type 
of subject response to be used in the testing procedure. 

A clinical application of the selected 112 Irwin-Hervey 
words and the 31 word list will have to be validated by 


further research. 
Microfilm $2.75; Xerox $5.20. 102 pages. 
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As compared to other fields of theatrical production, 
business management has been sorely neglected by writers 
of textual material. The individual wishing to gain greater 
knowledge in this field must search diligently in widely 
separate sources before finding sufficient material to 
enable him to establish an effective program of training 
in business management or to help him carry out a sound 
program of business management in the public performance 
program. It was the purpose of this study to present, in 
handbook form, the necessary information to accomplish 
either of these objectives. 
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The study has attempted to establish a more realistic 
attitude toward the function and purpose of business man- 
agement in the public performance programs of educa- 
tional theatres by examining the background and theory of 
educational theatre practice. While the educational theatre 
has continually sought freedom from the commercial pres- 
sures visited upon the professional theatre, it has not been 
able to completely disassociate itself from commercial 
matters. The function of business management was viewed 
as helping educational theatres to maintain financial sol- 
vency and at the same time to further their educational 
and artistic objectives. 

A portion of the study has been devoted to both cur- 
ricular and extra-curricular instruction in the manage- 
ment areas. Although there is evidence of a greater 
desire for more training in business management for all 
educational theatre workers, opportunities for suchtraining 
are limited. A suggested syllabus for a course in theatre 
management has been included in the study as an aid to 
those who would initiate such training. 

Training in business management was believed to be 
no less important to the successful theatre program than 
training in other areas of theatrical production. The ex- 
pansion of educational theatre programs will increase the 
demands for trained administrators who are aware of the 
fundamental relationships between the theatre as a busi- 
ness and the theatre as an art. 

Microfilm $5.60; Xerox $19.80. 438 pages. 
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The Voice of Firestone was a series of Monday evening 
broadcast concerts sponsored by The Firestone Tire & 
Rubber Company of Akron, Ohio. Spanning thirty-one years 
of the history of American broadcasting, the Voice of Fire- 








stone began as a radio program in 1928, was a “simulcast” 
from 1949 to 1957, and ended as a television program in 
1959. In all, 1,447 broadcasts were presented, a record 
number for a weekly network program under the sponsor- 
ship of one business firm. 

The purpose of this study was to analyze the Voice of 
Firestone as an instrument of communication between its 
sponsor and the public. The Firestone Tire & Rubber 
Company offered the program with the hope that it would 
foster audience goodwill toward the company and help at- 
tach a “quality” image to the Firestone name. To what 
extent, then, did Firestone supervise the broadcasts that 
they might accomplish this goal? What associations were 
connected with the Firestone name by the performers and 
musical selections featured on the program? How were 
Firestone products and services advertised? What re- 
sponses did radio and television audiences make to the 
Voice of Firestone? The scope of this analysis entailed 
answers to these questions. 

The study drew heavily on the program’s sponsor as a 
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source of materials. Executive correspondence, reports, 
and other documents related to the program were examined 
in the archives of the rubber company, the Firestone ad- 
vertising department provided copies of scripts and lists 

of performers and musical selections, and personal remi- 
niscences were secured from Harvey Firestone, Jr., and 
Alfred McGinness, National Advertising Manager for 
Firestone since 1937. Firestone and network press re- 
leases, newspaper 2nd magazine articles, and a variety 

of reference works were also utilized. 

The principal findings of the study may be divided into 
four areas: (1) Sponsor supervision of the program was 
handled directly by a member of the Firestone advertising 
department rather than by an advertising agency or other 
outside organization. Documents in the company archives 
made it possible to discern the policies followed by the 
supervisors in the course of handling the details of pre- 
senting the Voice of Firestone. (2) The entertainment 
broadcast by the program offered an association with mat- 
ters of culture and refinement to the Firestone name. The 
majority of broadcasts featured stars ofthe Metropolitan 
Opera, including Lawrence Tibbett, Richard Crooks, and 
Eleanor Steber. The largest percentage of music per- 
formed by these artists may be termed “semi-classical,” 
although “classical” and “popular” selections were also 
presented. (3) Advertisement of Firestone products and 
services on the program may be divided into five eras, 
ranging from an absence of commercial announcements in 
the first two years of broadcasting to the use of direct 
commercials in the last fourteen years. Institutional talks 
by Firestone executives, especially by Harvey Firestone, 
Jr., were the one form of sponsor advertising used through- 
out all five eras. The talks and commercials offered in- 
formation abeut Firestone that covered ten subject matter 
areas, and much of this information continued themes that 
Firestone advertising had begun to develop even before the 
Voice of Firestone was first heard in 1928. (4) Audience 
response to the program was generally favorable. Surveys 
by audience research organizations and the fan-mail re- 
ceived by the sponsor indicate a loyal body of listeners and 
viewers, particularly among persons more than thirty years 
of age and in the upper income groups. Reviews written 
by newspaper critics of broadcasting and the awards won 
by the program also indicate a favorable response. 

Microfilm $4.75; Xerox $16.90. 371 pages. 
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The purpose of this project is to study the preaching of 
Charles Edward Jefferson as it is revealed in the sermons 
he preached while pastor of the Broadway Tabernacle--a 
pastorate described by the Christian Century as “one of 
the most influential ministries in the history of the Amer- 
ican pulpit.” 

This study includes a consideration of the man himself, 
the historical setting, his tenets of faith, as well as the 
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rhetorical features of invention, arrangement, style, and 
delivery of his sermons. Jefferson’s preaching habits 
are then described, analyzed, interpreted, and evaluated 
within the context of the customary principles and prac- 
tices of rhetorical criticism and also against the specific 
“backdrop” of his rhetorical theories. These theories 
include the classifications of Speaker, Speech (Sermon), 
Audience (Congregation), and Delivery. 

The biographical, theological, and historical consid- 
erations only serve better to acquaint the reader with 
Jefferson as a speaker. 

In terms of sermon preparation, delivery, and audience 
analysis, Jefferson can be placed in the main-stream of 
the classical rhetorical tradition. Believing as he did that 
the sermon and the man cannot be separated, Jefferson 
prepared his sermons by preparing himself through medi- 
tation and prayer. He also planned his sermons months 
in advance; he was direct and conversational in delivery, 
and he analyzed his audience as individuals, not as a mass. 

Jefferson’s sermons are characterized by a logical or 
rational development of materials. This is accomplished 
by an orderly presentation of materials and the use of 
transitions and internal summaries. His theme and pur- 
pose are always evident; and like a good advocate, he fre- 
quently defines terms and anticipates and answers objec- 
tions to his position. 

Like Cicero and later classical rhetoricians, Jefferson 
believed that the sermon is the man. This rhetorical study 
reveals that Jefferson’s ethical proof (integrity, intelli- 
gence, good-will) contributed to his preaching success. 

Jefferson also successfully employed motivational ap- 
peals to gain the attention of his audience, suggest courses 
of action, and motivate his listeners toward predetermined 
objectives. His use of motivational appeals is further evi- 
dence of the classical rhetorical position that the effective 
speaker must have a knowledge of his auditor’s emotional 
behavior. 

Perhaps the most distinguishing feature of Jefferson’s 
sermons is his logical proof--appeals aimed primarily at 
man’s reasoning process. His sermons are characterized 
by extensive reasoning from example and by analogy, 
causal reasoning, and reasoning from sign. These charac- 
teristics of sermonconstruction and development exemplify 
the kind of spirit which Jefferson often emphasized-- 
“let us be logical” and “let us use the scientific method.” 

Jefferson is also in accord with the best in classical 
rhetoric when he says that the best style is that which is 
unseen. Not only does he advocate clarity and simplicity 
of style, he practices it. 

An over-all appraisal of Jefferson as a preacher leads 
the writer to conclude that he was one of the most effective 
American preachers. He spoke to the needs of his day, 
and his words were attended to and appreciated. His vol- 
umes of sermons and the persons who heard him preach 
testify to his preaching ability and success. A rhetorical 
analysis of his sermon texts reveals that his preaching 
was consistent with the best in classical rhetorical theory 
and practice. 
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Ralph Louis Towne, Jr., Ph.D. 
Michigan State University, 1961 


The purpose of this study was to investigate President 
Franklin Delano Roosevelt’s active interest in changing 
the attitudes of the American people concerning the rela- 
tionships of the United States to the war which began in 
1939. This study was inspired by the premises that, as 
early as 1937, Roosevelt was concerned about the likeli- 
hood of America’s involvement in a large-scale war, that 
he was unusually sensitive to public opinion, and that he 
sought to influence the American public to view the situa- 
tion as he saw it. It was also inspired by the absence of 
clear and definitive analyses of Roosevelt’s position on this 
issue, by the seeming contradictions between his “private” 
and his public statements on this matter, and by the ab- 
sence of clear indications of his influence upon the Amer- 
ican mind concerning this issue. 

The following five basic questions were investigated: 

(1) What was Roosevelt’s attitude in October, 1937, about 
the imminence of general war in Europe and/or the Far 
East? (2) Would the impending war be a threat to the peace 
and security of the United States? (3) What attitudes of 

the public worried the President in his “private” com- 
munications? (4) Were these “private” worries the major 
issues treated in the public speeches on international 
affairs from October 5, 1937, to December 7, 1941? 

(5) What methods did Roosevelt use to develop the war 
issues in his speeches? 

By means of a detailed analysis of Roosevelt’s “pri- 
vate” communications, his public speeches, relevant 
historical materials, and indexes of public opinion, the 
following answers were formulated. 

To questions one and two, it was found that by 1937, 
Roosevelt felt that there was a strong probability of gen- 
eral war. The situation was serious, and the President 
was aware of it. His fear was of a holocaust abroad so 
general and all-consuming that it would necessarily involve 
the United States. 

The “private” communications of Roosevelt provided 
answers to question three. Roosevelt expressed particular 
anguish about three dangerous attitudes which he felt that 
the public held. First, he believed the public to be un- 
aware of the dangers of the situation. Secondly, he be- 
lieved that a policy of isolationism would lead to our de- 
struction. And, thirdly, a policy of “peace at any price” 
was anathema to Roosevelt; and he felt that many of the 
public desired such a policy. 

In answer to questions four and five, thirty-two speeches 
which the President delivered between October 5, 1937 
(date of the “quarantine” address in Chicago) and December 
7, 1941, were analyzed. With the addition of one issue not 
noted in the “private” communication of Roosevelt, i.e., 

a frequent call for the unity of spirit and effort of America, 
each of the three, major, “private” issues appeared as a 
major element of the public speeches. 
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Finally, it was found that Roosevelt’s most repeated 
methods of development of each of the four issues were 
ten. He made appeal to: (1) The love of country, democ- 
racy, justice, and the like; (2) The security of individual 
groups such as labor, businessmen, educators, etc.; (3) The 
security of the individual, with descriptions of the horrors 
perpetrated by the Axis powers; (4) The belief in unsup- 
ported generalizations as to the validity, or lack of validity, 
of particular policies and attitudes; (5) The history and 
traditions of the United States; (6) The statements and 
actions of the great leaders of early America; (7) The 
discrediting of men in disagreement with him; (8) The 
call for sacrifice by the members of the audience; (9) The 
use of causal argument supported by historical example; 
and (10) The personal strength which he had with the people, 
with oft repeated “I.” 

Microfilm $2.75; Xerox $9.25. 205 pages. 
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The belief that poetry is written to be read aloud is 
widely held by oral interpretation authorities. Although 
poets themselves may be poor readers, many oral inter- 
pretation teachers believe a poet’s reading furnishes un- 
derstanding of the way he intends his work to sound. The 
purpose of the study was to ascertain theories of oral 
interpretation from selected contemporary poets and note 
the poets’ methods of oral reading. A brief history of 
poetry-reading by poets from primitive times to the pres- 
ent, an overview of oral interpretation as an academic 
discipline, and a summary of theories from fifteen authori- 
ties in the field precede a presentation of theories and - 
methods of reading poetry by five leading twentieth-century 
poets. This is followed by theories and reading methods 
of twenty contemporary poets who were either sent ques- 
tionnaires or personally interviewed for the study. 





The general findings of the study reveal: each oral 
interpretation authority states or implies that poetry is 
written to be read aloud, and that sound forms part of the 
meaning of poetry. Each of the five leading poets, Vachel 
Lindsay, Amy Lowell, Carl Sandburg, Robert Frost, and 
Dylan Thomas, acknowledged the importance of sound in 
poetry. Of the five, Amy Lowell wrote and lectured more 
frequently on her theories of reading poetry aloud. Con- 
trary to popular opinion, Vachel Lindsay wrote only a 
fraction of his poetry to be read aloud. Carl Sandburg’s 
interest in dialects and song furnishes a background for 
all of his writing. Robert Frost always writes with his 
ear on the speaking voice so that his poetry “cannot pos- 
sibly be misread.” Dylan Thomas was highly conscious 
of sound values of words, yet believed an oral reading is 
but part of the way to understand a poem. 

The twenty poets questioned by letter and personal in- 
terview were: Louise Bogan, Philip Booth, Witter Bynner, 
Katherine Garrison Chapin, John Ciardi, Richard Eberhart, 
Thomas Hornsby Ferril, Robert Fitzgerald, Lloyd Franken- 
berg, Isabella Gardner, Don Geiger, William Meredith, 
Marianne Moore, Howard Nemerov, John Frederick Nims, 
Henry Rago, Kenneth Rexroth, Hollis Summers, John Hall 
Wheelock, and Richard Wilbur. Less than half write their 
poetry to be read aloud, less than half read aloud while 
composing, but the majority give “rules for reading poetry 
aloud.” Some of their suggestions are to read slowly, 
articulate clearly, read for the sense, and let the poem 
itself give the rules. Only half the poets questioned feel 
trained oral interpreters and actors cannot read their 
poems aloud as they iike them read because they over- 
dramatize and turn the poems into prose. The poets 
generally prefer poets reading their own works. 

The reading methods of Lindsay, Lowell, Sandburg, 
Frost, and Thomas differ from the twenty above named 
poets in these general ways: the five read with a greater 
range of vocal pitch, force, pacing, and quality than the 
twenty; the five each developed a more definitely defined 
style of delivery, either incantatory or conversational; 
and the five generally used more tone coloring than the 
twenty. Slow pacing and metrical stress are the chief 
characteristics of the reading styles of the twenty poets 
questioned by letter and interview. 

A further understanding of the respective arts of 
the oral interpreter and the poet is revealed by this 
study. 

Microfilm $5.00; Xerox $17.55. 389 pages. 
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The parent or J strain of Astasia longa, and a mutant 
strain which had been derived from an X-irradiated parent 
strain cell, were studied in this investigation. The mutant 
strain was found to be capable of utilizing glucose for 
growth, both aerobically and anaerobically, while the parent 
strain lacked this ability. Comparable growth of the mu- 
tant strain occurred in medium that contained autoclaved 
or filtered glucose, thus showing that it was the glucose 
molecule that was being utilized and not some compound 
produced from glucose during autoclaving. The optimal 
PH for growth of the mutant strain with glucose as sub- 
strate was found to be near 7.0, the optimal glucose con- 
centration was 0.02 M, and aeration of the cultures did not 
improve growth over that observed in non-aerated cultures. 

Evidence was obtained that the difference between the 
two strains was in the permeability characteristics of the 
plasma membrane. After being incubated in the presence 
of C** labeled glucose, parent strain cells showed no ra- 
dioactivity while mutant strain cells were active. That 
glucose could not penetrate the plasma membrane of parent 
strain cells, but could penetrate the membrane of mutant 
strain cells, was further evidenced by comparing hexoki- 
nase activity and CO2 production by intact cells and prep- 
arations obtained after the cell membrane had been ruptured 
(cell homogenates or cell-free extracts). Cell homog- 
enates of both strains showed hexokinase activity, and 
cell-free extracts of both strains produced CO. when in- 
cubated in the presence of labeled glucose. Similar results 
were obtained with intact cells of the mutant strain, but 
not with parent strain cells. The latter cells showed a 
very low hexokinase activity and produced no labeled CO2, 
thus indicating that glucose did not penetrate the cell mem- 
brane. 

Since cell-free extracts of both strains have the ability 
to produce C“*Oz2 from labeled glucose, it can be concluded 
that each strain has the necessary enzymes to catabolize 
glucose. Additional experiments were designed to obtain 
infor:nation on the pathway of glucose dissimilation by 
using glucose labeled in different positions, and by assaying 
for specific enzymes (hexokinase, phosphoglucomutase, 
lactic dehydrogenase, glucose dehydrogenase, glucose-6- 
phosphate dehydrogenase and a-glycerophosphate dehydro- 
genase). Tracer studies indicated that the Embden- 
Meyerhof scheme is the principal pathway of glucose 
catabolism, and this is further evidenced by the presence of 
hexokinase, phosphoglucomutase, and lactic dehydrogenase 
in cell homogenates of both strains. The dissimilation of 
glucose-1-C™ or glucose-6-C’* yielded the same amount 
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of radioactivity in metabolic COz2 in both strains, thus in- 
dicating that the hexose monophosphate shunt and the direct 
oxidative pathway were not operating. The absence of 
glucose dehydrogenase and glucose -6-phosphate dehydro- 
genase substantiated the absence of these two pathways. 
Microfilm $2.75; Xerox $3.00. 50 pages. 
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Alfred Lawrence Borgatti, Ph.D. 
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The toxicology of commercial formulations of Bacillus 
thuringiensis Berliner was studied by feeding varied 
amounts of four formulations to Japanese quail (Coturnix 
coturnix japonica Tem. and Schl.) as a part of their normal 
diet. The effectiveness of the spore formulations which 
passed through the digestive tracts of the birds was evalu- 
ated by bioassay tests using four- to five-day old house fly 
larvae in the droppings. These data were correlated with 
the median lethal spore dose for the larvae. 

Because of relatively high insecticidal contamination of 
two of the formulations tested and the resulting mortality 
to the quail, additional tests were undertaken to determine 
the amounts of insecticides present and their effect on the 
spores and on the control of house fly larvae. 

A systematic treatment of the bacteria in each formu- 
lation confirmed the identity of the spores as Bacillus 
thuringiensis Berliner. Only slight variation was observed 
in the fermentation reactions. No bacterial contaminants 
were found which could be implicated as being responsible 
for mortality to the test animals. 

The spores of B. thuringiensis were found to have no 
adverse effect on the normal metabolic activity of quail or 
white mice. In quail feeding studies effective larval house 
fly control of 70% to 85% was achieved at feeding levels of 
5.4 x 10° to 9.3 x 10° spores per bird per day. At spore 
concentrations inthe formulations of 45 to 70 billion spores 
per gram, these levels were equivalent to feeding rates of 
3.5 to 7 grams of formulation per pound of food. A com- 
parison of these results with the median effective dese for 
the materials indicated that apparently relatively few 
spores failed to pass through the animals in a viable state, 
assuming that all the spores were originally viable. 

Contamination of Agritrol with approximately 1000 ppm 
of DDT and 200 ppm of aldrin did not appear to affect the 
spore viability or influence the resulting mortality to house 
fly larvae. The median effective dose of Agritrol was 
found to be 1.6 x 10° spores per larva. Compared to the 
EDs of Pure Spore of 2.3 x 10° spores per larva, there 
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appeared to be no interaction between insecticidal contam- 
ination and spore activity to house fly larvae. The major 
effect of the insecticidal contamination appeared to be as- 
sociated with the metabolic activity of the quail and mice, 
causing consistent mortality at the higher feeding levels. 

At high feeding levels of Agritrol, a delay was encoun- 
tered in the expression of control of adult fly emergence 
for two weeks after feeding was begun. The reason for 
this delay was not evident. 

It was found that holding spores in droppings at -18° C. 
for one year did not seriously affect their viability when 
thawed and used as growth medium for house fly larvae. 

Addition of at least 25% by weight of moisture to drop- 
pings appeared to be effective in enhancing spore patho- 
genicity to house fly larvae. There was a consistent in- 
crease in effectiveness of the spores for control of house 
fly larvae with increases in moisture content of the drop- 
pings. Microfilm $2.75; Xerox $4.20. 78 pages. 


DAILY RHYTHMS IN THE BEHAVIOR OF TWO 
FRESHWATER FISHES, LEPOMIS M. 
MACROCHIRUS AND MICROPTERUS SALMOIDES. 
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The University of Wisconsin, 1961 


Supervisor: Associate Professor John Neess 


This paper describes daily rhythms in locomotion and 
in a response to sudden exposure to light found in two 


fishes, Lepomis m. macrochirus (the bluegill) and Mi- 
cropterus salmoides (the largemouth bass), which were 
subjected to a daily (24-hour) schedule of “day-night” 
changes in artificial illumination, and maintenance (feeding 
and tank-cleaning). An attempt is made to explain the de- 
pendency of these rhythms upon the periodicities of illumi- 
nation and maintenance. 








Part I. Daily Rhythm in Locomotion 


Fish were placed in separate light-tight chambers aud 
subjected to a daily schedule of 12 hours of light and 12 
hours of ‘darkness’ (very dim light). Daily maintenance 
was at the beginning of the light period. Swimming activity 
was measured with a mechanically-operated electrical 
switch. Continuous records were kept for 160 days. 

Both fishes were chiefly active during the light period. 
Beginning somewhere between the tenth and twentieth days 
both fishes exhibited a regularly recurrent burst of ac- 
tivity during the last 1 to 2 hours of the ‘dark’ period, as 
though in “anticipation” of the onset of the light period. 
Experimental alterations in the daily schedule of illumina- 
tion and maintenance showed that the daily rhythm of an- 
ticipatory activity is coordinated by the daily change from 
dark to light (the onset of the light period). The rhythm 
persisted for 1 to 2 cycles in constant illumination (with- 
out maintenance); when the light-‘dark’ cycle (and main- 
tenance) was restored, the rhythm reappeared within sev- 
eral days. 

I conclude that the anticipatory activity is regulated 
from within the fish by an internal rhythm which itself is 








regulated by the light-dark cycle. Parallels between the 
rhythm of anticipatory activity, sun-orientation rhythms in 
fishes, and so-called endogenous daily rhythms found in 
other animals are discussed. 


Part II. Daily Rhythm in a Reaction to Sudden Exposure 
to Light 

Fish were subjected to a daily schedule of 12 hours of 
light and 12 hours of darkness with maintenance at the be- 
ginning of the light period. The duration of the “light- 
shock reaction” was measured against time in the daily 
dark period. The light-shock reaction is a sequence of 
peculiar movements and postures which bluegills and bass 
(among many fishes) show when a stay in darkness of more 
than 10 or 15 minutes is suddenly ended by bright light. 

The bluegills and bass showed similar graphs of mean 
recovery time against time in the daily dark period. There 
was a daily rhythm in the reaction such that recovery time 
increased from zero (no “reaction”) near the beginning of 
the dark period, reached a relative maximum in the early- 
middle hours, and then decreased to a relatively low (ter- 
minal) value at the end of the dark period. Experimental 
alterations in the light-dark cycle indicated that the daily 
increase from zero to a value equal to the terminal value 
in the dark period of the preceding cycle is an immediate 
consequence of the change from light to dark at the start of 
the dark period. Similarly, the daily decrease from the 
terminal value to zero is an immediate consequence of the 
change from dark to light at the start of the light period. 
In contrast, the daily increase above the terminal value 
and the decrease over the later hours of the dark period is 
concluded to be regulated by an internal rhythm which it- 
self responds to the light-dark cycle. The daily decrease 
is coordinated chiefly by the daily change from dark to 
light; the dependency upon the light-dark cycle of the daily 
increase to a relative maximum remains a mystery. 

Microfilm $2.75; Xerox $8.80. 194 pages. 
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Six experiments, using a total of 73 new born Holstein- 
Friesian male calves, 16 yearling Holstein-Friesian steers, 
and 30 Hereford female weaner calves, were conducted to 
study the effect of coccidiosis, caused by Eimeria bovis, 
on the serum proteins. The same animals were used, si- 
multaneously, to study passive transfer of immunity, 
establishment of immunity by experimental inoculation, 
establishment of resistance by intramuscular or intraperi- 
toneal injection of oocysts, duration of immunity, and nat- 
ural infections related to immunity. 

In young Holstein-Friesian calves undergoing severe 
infections with E. bovis marked decreases in albumin and 
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total protein occurred. These decreases were opposed by 
increases in alpha globulin. The beta and gamma globulins 
were unaltered, or only slightly so, by severe infections. 
These changes were seen about 3-4 weeks after inoculation 
or at about the time clinical symptoms began to appear. 

In calves 8 to 17 months of age, the patterns were similar 
except that the response of the beta and gamma globulins 
was more pronounced. The beta globulins increased with 
the alpha globulin but to a lesser degree while the gamma 
globulins decreased markedly during the period when 
symptoms of coccidiosis was most pronounced. Six to 8 
weeks after the severe symptoms subsided were required 


before the serum proteins returned to preinoculation levels. 


Immunity to infections with E. bovis was not transferred 
to non-immune calves by intravenous injection of concen- 
trated serum obtained from immune calves. Likewise, im- 
munity was not produced in non-immune calves by the in- 
traperitoneal injection of concentrated globulins prepared 
by precipitation from serum from immune calves. 

Immunity to reinfection with E. bovis was established 
by oral inoculation with a sufficient number of sporulated 
oocysts to produce moderately severe symptoms of coc- 
cidiosis. Intraperitoneal injections with an emulsion of 
merozoites and intestinal mucosa failed to elicit the devel- 
opment of immunity to infections with E. bovis. 

In 24 calves sporulated or unsporulated oocysts were 
injected intraperitoneally or intramuscularly in an attempt 
to produce immunity to infections with E. bovis. No evi- 
dence of the development of the immunity was seen in the 
calves injected with unsporulated oocysts. Calves injected 
intraperitoneally with sporulated oocysts appeared to de- 
velop varying degrees of immunity. In 4 calves givena 
series of intraperitoneal injections, there was good evi- 
dence of immunity. In calves given only one intraperitoneal 
injection with sporulated oocysts, the evidence for the 
presence of immunity was less conclusive. 

Immunity to reinfection was found to be present in some 
calves 9 to 15 months after an immunizing inoculation. 
Other calves, immunized 9 to 15 months earlier, developed 
mild symptoms of coccidiosis following oral inoculation 
with 1,400,000 sporulated oocysts. Absence of the usual 
symptoms of bloody diarrhea and discharge of tissue and 
oocysts is not always a reliable indication of immunity. 

One calf inoculated orally with 1,400,000 sporulated oocysts 
appeared to be immune to the infections as determined by 
the lack of the usual symptoms. However, this animal un- 
derwent extremely severe alterations of the serum proteins 
about three weeks after inoculation. 

Low-grade natural infections, in which there were no 
clinical symptoms of coccidiosis, and only a few hundred 
oocysts were discharged, did not appear to elicit the de- 
velopment of sufficient immunity to prevent coccidiosis in- 
duced by oral inoculations. Calves discharging as many as 
2000 oocysts of E. bovis per gram of feces originating from 
natural infections were susceptible to 300,000 sporulated 
oocysts of an experimental oral inoculation. The develop- 
ment of immunity induced by natural infections appears to 
be on the basis of individual response by each animal. 

Microfilm $2.75; Xerox $6.00. 122 pages. 
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The profundal concentration-zone effect exhibited by 
the larvae of the Midge Tendipes decorus was investigated 
in Coldwater Lake, Isabella County, Michigan, for a period 
of two years (1956-1957). 

Standard limnological methods were employed to deter- 
mine the events that occurred above the benthic population. 
New methods were devised to collect the fresh sediment 
as it accumulated. 

In the study it was found that the distribution of organic 
sediments and the time that the sediments reached the 
bottom were important factors in the survival of the first 
larval instar of this species. The nutritional value of the 
sediment appeared to determine both the density of the pop- 
ulation and the bathymetric width of the concentration zone. 

The test of other factors such as depth, temperature, 
bottom type, oxygen-carbon dioxid relationships, light, and 
PH indicated that they were not the major factors in estab- 
lishing the limits of the concentration zone. 

Contributions to the interrelationships of the life cycle 
of T. decorus with limnological events occurring in this 
typical eutrophic lake are presented in the text. 

Microfilm $2.75; Xerox $5.60. 113 pages. 
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It is well known that the rate of growth of populations of 
animal consumers depends on the rate of food supply de- 
rived from photosynthetic production of plant material 
either within the community or that imported into the com- 
munity. Yet few studies directly relate fish production to 
plant production. In the present study, an effort has been 
made to relate fish production to gross plant production in 
a shallow, frequently hypersaline coastal bay, the Upper 
Laguna Madre of Texas. 

The Upper Laguna Madre is located on the Texas Gulf 
Coast immediately south of Corpus Christi Bay, and is 
separated from the Gulf of Mexico by a narrow barrier is- 
land, Padre Island. ; 

Biomass estimates of the animal species present were 
determined with a new population sampling device, the 
drop-net quadrat. The principle of this method is to in- 
stantaneously isolate a segment of the study area with its 
natural fish population, and by extrapolation determine the 
approximate density of the fish population of the area. 
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Twenty-nine samples were taken over a 17 month period 
from March, 1958, to August, 1959. 

Age and growth estimates of the dominant fish species 
were determined by scale analysis, and by reference to 
length frequency histograms. A total of 31 species were 
taken during the study, five of which constituted approxi- 
mately 70 per cent of the biomass. These five species 
were: Mugil cephalus, Lagodon rhomboides, Leiostomus 
xanthurus, Anchoa mitchilli, and Menidia beryllina. 

Fish production as used in this paper was defined as 
the weight increase of the fish per unit time while the fish 
were in the study area. The monthly weight increases for 
all of the individuals collected during each month were to- 
taled and placed on a per acre basis. Primary gross plant 
production was measured by the diurnal oxygen method 
with oxygen samples taken every three hours over a 24 
hour period. 

Biomass estimates of fish and larger invertebrates 
ranged from a summer maximum of 337 pounds per acre 
(37.8 g/M”) to a winter minimum of 18 pounds per acre 
(2.0 g/M*). The annual fish production estimate was 137 
pounds per acre (15.4 g/M”) as compared with an annual 
gross primary plant production estimate of 4177 g/M*/yr. 
expressed as oxygen. The seasonal migration and growth 
of fish stocks are in phase with the primary production of 
food. Microfilm $2.75; Xerox $3.80. 67 pages. 
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The fully grown ovarian egg contains a large nucleus 
(germinal vesicle). The stored contents of the germinal 
vesicle are dispersed in the cytoplasm when the egg under- 
goes the first maturation division. The purpose of this in- 
vestigation was to determine what role this nucleus -derived 
material plays in development. A direct test of its activity 
was obtained by transferring the contents of the germinal 
vesicle to the blastocoels of mid to late blastulae. These 
transfers were of two types: (1) intraspecific transfers, 
which involved the transfer of Rana pipiens germinal ves- 
icle material to the blastocoels of Rana pipiens blastulae; 
(2) interspecific transfers, which involved the transfer of 
Rana catesbeiana or Rana sylvatica germinal vesicle ma- 
terial to Rana pipiens blastulae. 

The intraspecific transfers of germinal vesicle mate- 
rial resulted later in a striking effect on the formation of 
axial structures such as the central nervous system and 
the notochord. Relative to the controls, these were greatly 
exaggerated in the anterior end and smaller in the poste- 
rior end. This effect was already exhibited in the neurula 
stage and occurred in 95% of the recipient embryos. 

In contrast to the effects that were obtained following 
the intraspecific transfers, the transfer of Rana cates- 
beiana or Rana sylvatica germinal vesicle material into 
Rana pipiens blastulae resulted in an inhibition of axial 
structures. Some of the recipient embryos died during 
gastrulation. The embryos that developed beyond the gis- 
trula stage were microcephalic. 
































The “active component” of germinal vesicle material 
was found to be heat labile at 55-60°C. When heated ger- 
minal vesicle material was injected into blastulae, some 
of the recipient embryos developed small thickened areas 
on the ventral ectoderm. However, none had any of the 
characteristic features of the embryos that received injec- 
tions of unheated germinal vesicle material. 

The intraspecific transfer of ovarian egg cytoplasm 
(Rana pipiens) failed to produce a striking effect on devel- 
opment. The interspecific transfer of Rana catesbeiana 
cytoplasm into Rana pipiens blastulae gave rather variable 
results. In general there were inhibitory effects on devel- 
opment, but these were less extreme than the effects ob- 
tained in the interspecific transfers of germinal vesicle 
material. 

The results of the interspecific and intraspecific trans - 
fers of germinal vesicle material suggest that germinal 
vesicle material is involved in the formation of axial struc- 
tures and is species specific in exerting its effect. 

Microfilm $2.75; Xerox $3.00. 50 pages. 
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The ecological life history of the fathead minnow, Pime- 
phales promelas (Raf.) was studied from May 1959 to Jan- 
uary 1961 in Horseshoe Lake, Isanti County, Minnesota 
with particular emphasis on those factors affecting the 
population size and structure. Horseshoe Lake is a land- 
locked, late stage eutrophic lake which supported a heavy 
growth of rooted vegetation. The leaf surface added areas 
for the production of algae which was a major source of 
food for the fathead minnow. The lake has a maximum 
depth of six feet. 

The spawning season began in the last week of May, 
when mean water temperatures of 60 F to 68 F were re- 
corded. A sudden decrease in the mean water temperature 
was reflected in the decreased rate of the production of 
eggs and the extension of the spawning season. 

The spawning population for this 114 acre lake in 1959 
was estimated to number 121,662 fish by means of the in- 
tensive marking-recapture technique, whereas in 1960, the 
spawning population was estimated to number only 36,040 
fish. The five percent limit of probability for 1959 was 
t13,256 fish and for 1960 was 15,273 fish. 

The body length of the adult fish during the spawning 
season of 1959 ranged from 33 mm. to 47 mm. for the fe- 
males, and from 37 mm. to 55 mm. for the males. The 
fish in the 1960 spawning population were larger; the fe- 
males ranged from 39 mm. to 53 mm. in body length, and 
the males ranged 47 mm. to 59 mm. in body length. Most 
of these fish were one year old and none were over two 
years old. 

The sex ratio was one to one in the 1959 spawning popu- 
lation, but the females comprised only one-fourth of the 
1960 spawning population. Even with this decrease in the 
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number of fish, the 1960 spawning population produced 
more eggs than the 1959 population. The total egg produc- 
tion in 1959 was estimated to be 17,835,300 eggs, and in 
1960 it was estimated to be 21,923,000 eggs. This repre- 
sented approximately 255 eggs per female in 1959 and over 
2,400 eggs per female in 1960. 

The large number of eggs attributed to each female in 
1960 could only be accounted for by the continuous matura- 
tionand production of eggs during the course of the spawning 
season. The larger female fathead minnows carried a 
maximum of 1,300 macroscopic eggs per fish in their 
ovaries at the beginning of the spawning season, of which 
only one-third to one-half were ripe at any one time. 

The reproductive potential of the females was larger 
than the number of macroscopic eggs present in the ova- 
ries at the beginning of the spawning season. The environ- 
mental conditions determined to a large extent the actual 
number of eggs produced. The spawning conditions in 1960 
were more favorable than in 1959. The fish were larger; 
the area of shore water suitable for nesting because of the 
higher water level which provided more nesting sites. 

The largest number of eggs per nest occurred in the 
middle of both spawning seasons. Any stationary objects 
with diameters ranging from 1/4 to 12 inches were found 
to support eggs. Those objects with a diameter of one and 
one-half to two inches consistently supported larger nests 
containing 600 eggs per nest. 

The biomass of the adult population at the beginning of 
the 1959 spawning season was 4.212 lab. per acre, while 
the biomass of the smaller 1960 population was 2.430 lab. 
per acre. The 1960 population represented a survival per- 
centage of 0.24 percent of the number of fry produced in 
1959. This low survival percentage was in part caused by 
a winter kill early in 1960. 

Microfilm $2.75; Xerox $8.20. 180 pages. 


A CONTRIBUTION TO THE BIOLOGY OF 
CALIGOID COPEPODS PARASITIC ON 
ACANTHURID FISHES OF THE 
HAWAIIAN ISLANDS 


(Order No. 61-4412) 


Alan Graham Lewis, Ph.D. 
University of Hawaii, 1961 


Little is known about the taxonomy and biology of cali- 
goid copepods parasitic on Hawaiian fishes. To add to the 
knowledge of this group, the taxonomy of caligoids on 
Hawaiian acanthurid fishes and the ecology and life history 
of one species, Lepeophtheirus dissimulatus Wilson, was 
studied. 

The ectoparasitic nature of L. dissimulatus suggests 
that it is dependent upon the host for some vital item, per- 
haps food, as the copepod was found to ingest mucus from 
the surface of the host. Although Hawaiian specimens of 
this form were found primarily on three species of the 
genus Acanthurus, the species has been reported from a 
wide variety of fishes in other localities. One possible 
answer to the host preference exhibited by local specimens 
is that specialization, for a particular host, may have oc- 
curred. 

Specialization is a feature commonly found in copepods. 














The dorsoventrally compressed cephalothorax of L. dis- 
simulatus appears to be an adaptation for the mode of life 
of this form. Being flattened, the body projects only 
slightly from the surface of the host. This streamlining 
decreases the chance of the animal being swept away by 
water currents or brushed off when the host comes in con- 
tact with the substrate. Although the copepod can move 
rapidly over the host, the musculature of the cephalothorax 
enables this portion of the body to be used as a suction cup, 
to attach the parasite to the host when disturbed. 

The life history of L. dissimulatus also shows some 
specialization, especially in the second of the three phases 
of development. The eggs, that project as two uniseriate 
strings from the genital segment of the female, hatch into 
planktonic nauplii. This initiates the first, or planktonic 
phase which includes two naupliar stages and part of the 
succeeding copepodite stage. The copepodite is the most 
critical stage in development. From a relatively undiffer- 
entiated nauplius, the copepodite emerges with a body seg- 
mentation and appendage composition similar to the adult. 
Furthermore, the copepodite must find a host and attach 
to it. 

The attachment of the copepodite by the prehensile 
second antennae introduces the second, or attached phase. 
This phase includes the attached portion of the copepodite 
and four to six chalimus stages. The fifth and sixth or last 
chalimus are found either attached or free-moving. After 
attaching, the copepodite secretes an attachment filament. 
One end of this is imbedded in the host, allowing the cope- 
podite, and the remaining attached stages, to hang free. 
This adaptation keeps the developing copepod attached to 
the host without the expenditure of energy. Development in 
the second phase is a gradual transition from the copepodite 
to the adult. 

The last or free-moving phase includes the fifth and 
sixth chalimus that have severed the attachment filament 
and assumed the adult habit. The severance is believed to 
be caused by the lack of yolk material, present only through 
the fourth chalimus. Little change occurs in this phase. 
The adult, that emerges from the sixth chalimus, mates 
once but does not pass through any further moults. 
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VARIATION IN RANA PIPIENS SCHREBER 
IN TEXAS 
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Supervisor: Professor W. Frank Blair 


The purpose of this study is to describe and interpret 
the variation which occurs in that portion of the population 
of leopard frogs (Rana pipiens Schreber) which exists ina 
study area in East and South-central Texas. Morphological 
variation over the remainder of the state is also consid- 
ered. 

The variable nature and broad distribution of R. pipiens 
have rendered it a challenging problem for students of 
adaptation and speciation. The fact that conspecific indi- 
viduals from distant portions of the range may produce 
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inviable offspring when crossed has added to the dilemma. 
The Texas segment of the population has been in particular 
need of detailed analysis. Taxonomic status has been ac- 
corded several subpopulations in the state, and recent, al- 
though meager evidence indicates that such treatment may 
be unwarranted. Current hybridization experiments have 
proved instructive in elucidating the physiological capa- 
bilities of developing embrycs, but from the entire state of 
Texas frogs from only one county have been thus far uti- 
lized in such work. The results of the present investiga- 
tion should facilitate more cosmopolitan attempts to char- 
acterize the population. 

The morphological investigation is based on a series 
of 625 adult leopard frogs. The frequency of occurrence 
of 18 morphological characters was scored. In addition 
small samples of larvae and eggs were available from 
some areas, and these were compared. The male mating 
calls were recorded in Central and East Texas and these 
were analysed on a sound spectrograph and described. 

Frogs from the study area were used in 76 artificial} 
crossing experiments. Fifteen zygotes from each cross 
were reared in various dilutions of Holtfreters solution 
and in natural water. Embryonic development was followed 
from fertilization through initiation of feeding. 

The leopard frogs of Texas are morphologically heter- 
ogeneous. The variation encountered is not, however, clinal 
in nature. No geographically-definable subpopulation is 
characterized by a distinctive or reliable combination of 
characters. The variation encountered is apparently non- 
adaptive or is the consequence of local selective action 
coupled with the homogenizing effect of extensive gene flow 
between subpopulations. 

Hybridization experiments also reveal heterogeneity 
when the embryos are reared under osmotic stress. Al- 
though intercounty hybrids are often abnormal, intracounty 
combinations are also occasionally not normal. There is 
no direct correlation between the viability of the progeny 
and the distance between the collecting locales of the par- 
ents. When zygotes are reared in water collected in the 
field the majority of both hybrids and controls are normal, 
indicating that the incompatibility demonstrated in the 
laboratory media is perhaps not biologically significant. 

Microfilm $2.75; Xerox $6.20. 126 pages. 


QUALITATIVE AND QUANTITATIVE 
POPULATION STUDIES CONCERNING 
FOLIAGE AND HEAD INFESTING 
INSECTS OF RED AND MAMMOTH 
CLOVERS IN MICHIGAN 


(Order No. 61-4976) 


Harry Donald Niemczyk, Ph.D. 
Michigan State University, 1961 


This study had two primary objectives; (1) to determine 
which species of insects occur on red and mammoth 
clovers and at the same time obtain information concern- 
ing their respective population trends and distribution pat- 
terns in the Lower Peninsula of Michigan; (2) to evaluate 
insect injury and pollinator effectiveness as they occur in 
red and mammoth clover heads just prior to the time of 
fall seed harvest. To accomplish the first objective, three 








surveys were conducted. During the first survey in 1958, 
weekly sweep-net samples were taken from a red clover 
field located at Mason, Michigan. The second survey in 
1959 involved collection of sweep-net samples from 42 red 
and mammoth clover fields at various locations in the 
Lower Peninsula. During the third survey, conducted dur- 
ing 1960, 100 heads were collected from 34 red clover 
fields in second full bloom in order to determine the abun- 
dance and species of thrips in them. 

Sixty four species of insects (excluding predaceous 
forms and incidental species) were found more or less 
regularly during the sweep-net surveys. Of these, approx- 
imately 26 are reported in the literature as common pests 
of red clover. The ten most common species in their re- 
spective order of abundance were: Philaenus leuco- 
phthalmus (L.), Macrosiphum pisi (Harris), Lygus lineolaris 
(P. de B.), Tychius stephensi Schénh., Therioaphis trifolii 
(Mon.), Cloanthanus frontalis (Van D.), Aceratagallia 
sanguinolenta (Prov.), Melanoplus femurrubrum (De. G.), 
Empoasca fabae (Harris), Bruchophagus gibbus (Boh.). 

The 1960 thrips survey showed that five species were 
present in full bloom red clover heads during August. The 
two most common species were Frankliniella tritici (Fitch) 
and Thrips tabaci Lind.. An average of 9.9 thrips per head 
was found. 

The second objective of this study was accomplished 
during 1959 by randomly collecting 100 mature heads from 
90 red clover and 9 mammoth clover fields which were in 
their first crop year. Examination of 500 florets from the 
heads collected in each field revealed the following: 

1. During the growing season of 1959, pollinators fer- 
tilized 63.9 percent of the florets available ‘» them in red 
clover, and 50.8 percent in mammoth clover. 

2. 11.2 percent of the florets available to pollinators 
in red clover, and 10.1 percent of those fertilized in mam- 
moth clover contained ovules which shriveled for various 
reasons before reaching maturity. 

3. Approximately 3 percent of the potentially good 
seeds in red and mammoth clover were destroyed by the 
clover seed chalcid, Bruchophagus gibbus (Boh.). 

4. Seed injury by larvae of the weevil, Tychius ste- 
phensi, Schonh., amounted to 1.3 percent in red clover and 
4.8 percent in mammoth clover. 

5. The clover head caterpillar, Grapholitha inter - 
stinctana (Clem.), injured 0.3 percent of the florets in red 
clover, and less than 0.1 percent in mammoth clover. 

6. The clover seed midge, Dasyneura leguminicola 
(Lint.), injured 10 percent of the ‘florets examined in red 
clover. 

7. The mean number of florets per head was 89 in red 
clover and 94 in mammoth clover. 

8. Nineteen percent of the florets injured by the clover 
seed midge showed evidence of parasitism. Five species 
of known parasites were reared from such florets. 

Microfilm $2.75; Xerox $4.80. 91 pages. 
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SOME EFFECTS OF THERMAL ACCLIMATION 
ON PEPTIC DIGESTIVE CAPACITY 
IN THE BLACK BULLHEAD 
ICTALURUS MELAS (RAF.). 


(Order No. 61-4607) 


Frank Gerald Nordlie, Ph.D. 
University of Minnesota, 1961 








A study was carried out to determine whether or not 
peptic digestive capacity of the black bullhead, Ictalurus 
melas (Raf.), was effected by thermal acclimation. 

The literature regarding characteristics of fish pepsins; 
influences of thermal acclimation on digestive capacity; 
and influences of thermal acclimation on feeding rates, was 
reviewed. 

Crude pepsinogen extracts were prepared from the 
stomachs of three groups of black bullheads. Two of these 
groups came from the same population. One of the two 
groups was acclimated at 12°C for 60 days. The other of 
the two groups was acclimated at 24°C for 60 days. The 
third group of bullheads came from a separate population 
captured during the fall of the year (water temperature 
app. 10-13°C). The third group of fish were not subjected 
to laboratory acclimation. 

The following comparisons of pepsin activity were made 
on the extracts from the three groups of bullheads: 


1. Pepsin activity per gram of extracted stomach 
tissue. 


2. Optimal ranges of pH for pepsin activity. 


3. Effects of temperature on pepsin activity. 


The assay technique used in the study followed Herriott.’ 

Controls appropriate to the technique were performed. 

It was found that bullheads acclimated to 24°C demon- 
strated the highest pepsin activity per gram of extracted 
stomach tissue. 

Slight differences in optimal pH ranges for pepsin ac- 
tivity were found among the three extracts. These differ- 
ences may be due to variations in the crude extracts. 

No differences in temperature responses were found 
between the pepsins from the two laboratory acclimated 
groups of fish. However, the pepsin from the wild popula- 
tion seemed to be more active at higher temperatures than 
the pepsins from the laboratory acclimated fish. 

Based upon the information now available one may ten- 
tatively conclude that warm-water fishes show a negative 
compensation in digestive capacity following acclimation to 
low environmental temperatures. These fishes demonstrate 
highest digestive capacities following acclimation in warm 
environments. 

Ecologically this may mean that warm-water fishes are 
relatively less important in energy transfers in their eco- 
systems during cold seasons of the year than during warm 
seasons of the year. 











1. R. M. Herriott in Colowick, S. P., and N. O. Kaplan, 
eds. 1957. Methods in Enzymology. Vol. III. Acad. Press, 
Inc. New York. xxiv 1154 pp. 
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BIONOMICS OF THE GENUS TRICHURIS 
ROEDERER, 1761, IN SHEEP. 


(Order No. 61-5973) 


Kendall Gardner Powers, Ph.D. 
The University of Wisconsin, 1961 





Supervisor: Professor Arlie C. Todd 


The morphology, life cycle and speciation of the genus 
Trichuris Roederer, 1761, in sheep has been reviewed. 

A one year survey conducted on Wisconsin lambs and 
sheep established a prevalence of 52 percent and 9 percent 
in 2,296 lambs and 349 sheep examined respectively. The 
greatest prevalence of 97 percent was observed in the 
month of September. Three species of the genus, T. ovis, 
T. globulosa and T. discolor were encountered of which the 
last species was the most common. An over-all ratio of 
1.2 females to every male was reported. 

Studies have been made on the embryonation and extra- 
corporeal hatching of Trichuris eggs. The rate of 
embryogeny was directly proportional totemperature of in- 
cubation. Eggs withstood relatively lowtemperatures; opti- 
mum embryonation temperature was found to be 32°C. 
Artificial hatching of Trichuris eggs was successfully 
achieved by using the modified Fairbairn technique. 

A simple and practical method of decoating eggs prior to 
hatching has been reported. Stages in the embryogeny of 
the trichurid egg have been photographed and described. 
The larval stages of Trichuris also have been described 
in some detail and drawings made. 

A series of experiments has been reported dealing with 
the immunological responses elicited by the parasite in its 
host. The studies indicate that a degree of immunity is 
acquired from exposure to the infection, and is directed 
toward the larval stage of the parasite, and renders the 
host refractory to re-exposure. 

The immune response is suppressed by cortisone 
therapy which, if conducted for a prolonged period, enables 
the trichurid to reach maturity. When cortisone adminis- 
tration is discontinued the parasite is spontaneously ex- 
pelled. 

Antibodies against Trichuris were detected using the 
Ouchterlony double diffusion precipitin technique with pure 
Trichuris antigen. Such antibodies were present in sera 
of artificially infected “helminth-free” lambs, absent in 
sera of unexposed “helminth-free” controls and lambs ar- 
tificially exposed to other helminths. 

The course of infection of trichuriasis requires a pre- 
patent period of 50 to 60 days. A pattern of egg production 
characterized by a sharp rise followed by a rapid fall in 
egg count is typical of the parasite. 

Clinical manifestations of experimental trichuriasis in 
sheep include an appreciable weight loss after exposure to 
the parasite. Diarrhea was observed approximately 26 
days after exposure, blood first appeared in the feces on 
the 49th day and continued for 15 days. No impairment of 
appetite was observed. 

Examination revealed no apparent deviation from nor- 
mal with respect to total red and white cell count, hemo- 
globin level, hematocrit and sedimentation rate. A pro- 
gressive eosinophilia, reaching a peak of 28 percent fifteen 
days after exposure was observed in the principals. 
Increased neutrophils were seen in the principals through- 
out the infection. 
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Gross lesions associated with the infection were con- 
fined to the mucosa of the cecum and colon. All other or- 
gans appeared to be normal. 

Histopathological studies established penetration into 
the mucosa by the parasite. Sloughing of surrounding 
tissue, infiltration with eosinophils and large monocytes, 
and the presence of cellular detritus strongly suggested a 
catarrhal enteritis. 

It would appear from these findings that trichurid spe- 
cies are detrimental to the host and contribute to economic 
losses in the sheep industry. 

Microfilm $2.75; Xerox $7.20. 153 pages. 


THE EFFECTS OF TRIPLOIDY AND 
METAMORPHOSIS ON THE FREE AMINO 
ACIDS OF URODELE LARVAE 


(Order No. 61-4817) 


Steven Price, Ph.D. 
Princeton University, 1961 


Using the techniques of paper chromatography and di- 
rect densitometry of chromatograms, quantitative analyses 
of free amino acids in larval and metamorphic stages of 
two species of newts, and of larvae under various experi- 
mental conditions, have been performed. 

Comparisons of diploid and triploid Triturus virides- 
cens at late larval stages, or of diploid and triploid larvae 
kept in solutions of the goitrogen, 2-thiouracil, beyond the 
normal pre-metamorphic period show no effects of trip- 
loidy on the free amino acid pool. When diploids are com- 
pared with triploids on the day of the first metamorphic 
molt, the latter show statistically significant elevations in 
the amounts of nearly all amino acids which are present in 
measureable quantity. This general amino acid accumula- 
tion in triploids during a period of intense protein syn- 
thesis and metabolic change is interpreted as possibly in- 
dicating a depressed rate of protein synthesis. It is 
suggested that triploids either have a lower maximal rate 
of protein synthesis, or are less able to effect rapid 
changes in the kinds of proteins being synthesized. Atetra- 
ploid analyzed on the day of the first molt showed an ac- 
cumulation of histidine and/or lysine, but had an amino 
acid pool otherwise similar to the diploids. If the effect of 
triploidy was due to the altered surface/volume relation of 
triploid cells, the tetraploid would be expected to deviate 
from the diploids to a greater extent than did the triploids; 
it was concluded that some factor other than surface/vol- 
ume ratio is necessary to account for these results. 

In both T. viridescens and T. pyrrhogaster, metamor- 
phosis results in decreases in the amounts of several 
amino acids, as would be expected during a period of rapid 
protein synthesis. Free arginine decreases markedly in 
T. viridescens at metamorphosis, in accordance with the 
onset of ureotelism at this time. No free arginine was de- 
tected in T. pyrrhogaster prior toor during metamorphosis. 

Comparison of the free amino acids in T. viridescens 
and T. pyrrhogaster shows some species specificity, but 
the amounts and relative proportions of amino acids are, 
in general, similar. 

Thiouracil-raised T. viridescens show amino acid pat- 
terns similar to pre-metamorphic control larvae, except 





























for a decrease in the amount of serine and/or glutamine. 
The only detectable effect of potassium perchlorate, an- 
other thyroid inhibitor, on T. pyrrhogaster is the appear - 
ance of large amounts of arginine, indicating the possi- 
bility of an inhibition of arginase activity by perchlorate 
treatment. Microfilm $2.75; Xerox $5.00. 96 pages. 





A STUDY OF THE HACKBERRY 
GALLMAKER GENUS PACHYPSYLLA 
(HOMOPTERA: PSYLLIDAE). 


(Order No. 61-4712) 


John George Riemann, Ph.D. 
The University of Texas, 1961 





Supervisor: Professor Osmond P. Breland 

A revision was given of the hackberry gall genus 
Pachypsylla as it occurs in Texas. Twelve species were 
recognized in this revision of which four, P. laevovesicula, 
P. reticulovesicula, P. rugosa and P. cohabita were de- 
scribed as new. The other species “recognized were P. 
venusta, (Osten Sacken), P. celtidisgemma Riley, P. celti- 
disinteneris Mally, P. celtidispubescens Riley, P. celtidis - 
mamma (Riley), P. celtidisvesicula Riley, P. celtidisas- 
terisca Riley and ] Pachypsylla sp. Evidence was presented 
that this last species may represent the form that 
C. V. Riley considered as a possible variety of his P. celti- 
discucurbita. Also, evidence was given to support ‘the 
claim that P. pallida Patch and P. dubia Patch are prob- 
ably synonyms of P. celtidisgemma. P. P. celtidisvesicula 
was not found in Texas but was collected in western Okla- 
homa and probably occurs in Texas to some extent. 

The galls of Pachypsylla are of four major types as 
classified according to their form and their location on the 
trees. These are a petiole gall produced by P. venusta, a 
bark gall produced by P. celtidisinteneris, a bud gall pro- 
duced by P. celtidisgemma, and several forms of leaf 
blade galls produced by the remaining species. The adult 
gallmakers of these four major types may be readily dis- 
tinguished, but the blade gallmakers are sibling species 
and can be distinguished by differences in the male geni- 
talia. 

P. venusta, P. celtidisinteneris and P. celtidisgemma 
are not host specific for any taxa of hackberry (Celtis) 
while most of the blade gallmakers are. P. celtidispubes- 
cens, P. reticulovesicula and P. rugosa are mostly limited 
to to C. reticulata, while P. laevovesicula and ve tapes 
sp. are similarly largely restricted to C. laevigata. 
celtidismamma and P. celtidisvesicula appear to be 
adapted to C. occidentalis. P. celtidisasterisca and P. 
cohabita are found on both G. reticulata and C. laevigata. 
The designation of host specificity is complicated by the 
fact that a great deal of hybridization and introgression 
has occurred between the different taxa of Celtis. 

P. cohabita was found to be an inquiline requiring the 
presence of one of the other blade gallmakers for the for- 
mation of its cells; the development of these cells often 
resulted in the death of the host. 

Four complexes of parasites and inquilines were found 
in the galls of Pachypsylla corresponding to the four major 
types of galls. No species was found to occur routinely in 













































































The items following each abstract are: the price of a microfilm copy; the price of a copy enlarged by the Xerox 
process to 6 x 81% inches; the number of pages in the manuscript. Please order copies by number. 





2118 


ZOOLOGY 





more than one of these major types except for a few hyper- 
parasites which were also not restricted to the pachypsyllid 
galls. 

Primary parasites found in the galls of P. celtidis- 
gemma were Psyllaephagus pachypsyllae (Howard), Eury- 
toma levivultus Bugbee, Torymus scalaris (Huber) and 
Eupelmus sp. The Eupelmus also occurs as a hyperpara- 
site on the other parasites. P. celtidisinteneris is attacked 
by Psyllaephagus sp., Eurytoma sp. and Torymus sp. 

Primary parasites on P. venusta include Psyllaephagus 
sp., Eurytoma flavovultus Bugbee and Torymus pachy- 
psyllae Ashmead. Amblymerus sp. is also probably a pri- 
mary parasite. Two species of Eupelmus probably attack 
all of the primary parasites of P. venusta but apparently 
not the gallmaker itself. Two inquilines in this gall are 
Ecdytolopha mana (Kearfott) and Conotrachelus buchanani 
Schoof. Also, several species occur as parasites on the 
inquilines. 

In the blade galls the primary parasites include Psyllae- 
phagus sp. (two races ?), Eurytoma semivenae Bugbee, 
Torymus vesiculus Moser, Chrysocharoideus sp., Achry- 
socharis sp. and two species of Tetrastichus. Hyperpara- 
sites include the two species of Eupelmus found in galls of 
P. venusta, Eurytoma semivenae and Eupelmella sp. 
Pachypsylla cohabita and an unidentified species of the 
Cecidomyiidae occur as inquilines. 

Microfilm $4.10; Xerox $14.40. 318 pages. 
























































THE EFFECT OF SPLENECTOMY ON THE 
PRIMARY AND SECONDARY RESPONSE 
TO BSA IN THE CHICKEN 


(Order No. 61-5984) 


Grace Link Rosenquist, Ph.D. 
The University of Wisconsin, 1961 


Supervisor: Professor Harold R. Wolfe 


Chickens were splenectomized at various ages with the 
purpose of studying the effect of age at the time of splenec- 
tomy on the antibody response to a single injection of bo- 
vine serum albumin (BSA). Splenectomized animals were 
compared to control animals in regard to time of antibody 
appearance (period of induction); peak day of circulating 
antibody (peak day), period of time from first day of anti- 
body appearance to day of peak titer (rise to peak), and 
mean peak titer. Results were tested for significance by 
either the Student-Fisher t-test or the analysis of variance. 

Arbor Acre White Rock chickens were splenectomized 
at 4, 9, or 17 weeks of age and injected with 40 mg BSA/ 
KBW at 6, 12, or 20 weeks of age. In each case, antibody 
appearance and the peak day were later in the splenec- 
tomized animals when compared to the controls of the same 
age. Only the chickens which were splenectomized at 17 
weeks showed a depression in peak titer when challenged 
at a later time (20 weeks). It may be concluded that older 
chickens (17 weeks) cannot compensate for the loss of a 
large lymphoid organ as well as the younger chickens (4 or 
9 weeks). The capacity of young animals to respond with 
the same peak titers as the unoperated controls may be 
attributed to the hyperplasia of tissue capable of antibody 
production. 





Another group of chickens was injected either subcuta- 
neously or intravenously to determine whether the route of 
injection had any effect on the immune response of the 
splenectomized chicken. In this experiment, splenectomy 
at 8 weeks was followed by either an intravenous or sub- 
cutaneous injection of BSA at 12 weeks. No differences 
were found between the subcutaneous and intravenous con- 
trols. Splenectomy followed by antigen injected by either 
route resulted in a longer induction period and later peak 
day than in the respective unoperated controls. However, 
the induction period in splenectomized chickens was even 
longer in those injected subcutaneously than those injected 
intravenously. Thus chickens without spleens reacted 
similarly when the antigen was injected either intrave- 
nously or subcutaneously. 

A third type of experiment was the study of the second- 
ary response of animals splenectomized either before the 
primary inoculation or between the primary and secondary 
inoculations. In addition to the parameters mentioned 
previously, the response of each animal was analyzed to 
determine whether it (response) was secondary. The sec- 
ondary response is characterized by a shorter induction 
period, earlier peak day, and a higher peak titer. It was 
assumed that the animals were responding in a secondary 
manner if two out of the three criteria were satisfied. 

Chickens were splenectomized at 9 weeks and injected 
with BSA at 12 and 25 weeks. A longer induction period 
resulted in the splenectomized chickens after the second 
injection, but there were no other differences between the 
control and splenectomized animals. Eighty per cent of 
the animals in both groups responded in a secondary 
manner according to the criteria previously mentioned. 

When splenectomy occurred between the first (12 weeks) 
and second (20 weeks) injections, nonce of the animals gave 
a secondary response. The response of these animals was 
similar to a primary response of animals splenectomized 
at the same age (17 weeks) and injected at 20 weeks. The 
time of antibody appearance and peak titer were signifi- 
cantly later than the response of the same group after the 
primary injection. Thus, splenectomy after the primary 
injection seemed to remove a large fraction of sensitized 
cells and the remaining cells were not capable of attaining 
the same level of serum antibody as found in these same 
animals after the primary inoculation. 
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Some of the environmental factors influencing the 
feeding behavior and the transmission efficiency by its in- 
sect vector of a nonpersistent virus were studied using the 
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green peach aphid (Myzus persicae (Sulz.)) and the carna- 
tion mosaic virus in sweet william (Dianthus barbatus L.) 

It was observed that temperatures ranging from 55° to 
85°F. did not affect the efficiency of transmission in the 
inoculation period, in the pre-acquisition period, or ina 
combination of these two periods. 

Aphids starved and fed at 55, 65, 75 or 85°F. did not 
differ greatly in their feeding behavior as measured by the 
time needed for them to start to feed and the length of the 
feeding period. However, at lower temperatures of 35° to 
45° they were slow in starting to feed, but when they did 
begin, they continued for long periods (60% fed for over 2 
minutes). When held at 25°, only 7% started to feed within 
5 minutes and all of these fed for more than 2 minutes. At 
95° only one-third started feeding within 5 minutes; of 
these 96% fed for 30 seconds or less. Aphids held at 105° 
did not feed. 

Transmission of the virus occurred following all starva- 
tion and acquisition feeding temperatures except at 25° and 
105°F. At the median temperature range (55° to 85°) the 
optimum time for starting to feed was less than 1 minute, 
and the optimum duration ranged from 16 to 60 seconds; 
generally over 90% started to feed within 5 minutes. 

This study with carnation mosaic virus demonstrated 
that the efficiency of transmission was not significantly 
affected when pre-acquisition starving ranged from 10 to 
125 minutes. This same range of time for the starvation 
period also had no effect on feeding behavior as measured 
by the time required by the aphids to settle down to feed, 
on the duration of the acquisition feeding, or on the number 
of aphids that did not commence feeding within 5 minutes. 

Increasing the starvation time did, however, have an 
effect on the percentage of aphids able to feed. After 10 
minutes only two-thirds had their stylets retracted so that 
they could feed again. After 120 minutes over 90% had re- 
tracted their stylets into the labium. 

The length of time it took the aphids to settle down to 
feed had no effect on the efficiency of transmission. The 
length of acquisition feeding, however, did show significant 
differences. A feeding of fewer than 15 or more than 60 
seconds was less effective than a feeding of from 16 to 60 
seconds. 

The presence or absence of light during the pre-aquisi- 
tion starvation period had no effect on the rate of transmis- 
sion. However, plants held in the light from 16 to 18 hours 
before and during the inoculation period had a higher rate 
of infection than plants held in the dark during these same 
periods. 

No temperature effect was demonstrated on the test 
plants, sweet william, in the temperature range of 55° to 
85°F., as assayed by mechanical dilution tests of the car- 
nation mosaic virus. 

It was noted that aphids moved by the brush method 
often had their antennae and legs tangled. Microscopic ex- 
amination showed that the insects generally were not able 
to feed as usual until they could untangle themselves. 
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Biological and ecological studies of a native Diprionid 
sawfly in the Neodiprion virginianus complex (Ross 1955) 
were undertaken in Buffalo County, Wisconsin during 1958, 
1959 and 1960. 

The sawfly was first described in 1933 as Neodiprion 
rugifrons Middleton, based on specimens taken from jack 
pine in eastern Canada. In Canada, a single annual gener- 
ation has been reported, and infestations commonly have 
been rated as light to moderate, with larval feeding almost 
entirely confined to one year or older foliage. 

In Wisconsin, Neodiprion virginianus complex com- 
monly was found in small to moderate numbers on jack 
pine throughout the state. A single spring generation oc- 
curred annually, with larval feeding confined to one year 
or older foliage; however, complete defoliation and death 
of jack pine was caused by outbreak numbers of second 
generation larvae in the fall of 1957. 

The sawfly overwintered as a cocooned prepupal larva 
in the top three inches of soil. Adult emergence began 
after mid-May, and continued for three to six weeks. The 
eggs were laid in the terminal portion of one year or older 
shoots, and five feeding instars were passed on this foliage 
in four to six weeks. Only light to moderate defoliation 
resulted. Larvae dropped to the ground before molting, 
the sixth, non-feeding instar spinning cocoons in the soil 
during July or August. When cocoons were spun by spring 
larval populations in August, the larvae remained in the 
soil until the following spring, or longer. Diapause per- 
sisted from three weeks to at least three years. 

When spring larval populations spun cocoons in July, a 
second generation emerged in late July or August. The 
sawflies then oviposited in the terminal portion of the cur- 
rent year’s shoots, eclosing larvae feeding on both the 
current and one year or older foliage, although the latter 
was preferred. This change from spring oviposition and 
feeding habits was associated with ability of the sawflies 
to completely defoliate and kill jack pine. 

Phenology based on U. S. Weather Bureau air tempera- 
ture accumulations indicated spring population development 
was faster in years when two generations occurred than 
when one generation occurred. Longer photoperiod during 
spring larval population cocooning in July (versus August) 
was associated with non-diapause conditions inthese larvae. 

Egg parasites, Hemiptera and rodents caused reduction 
in populations, but dipterous parasites were the most ef- 
fective control, attacking the latter, feeding larval instars. 

Spring-emerging populations caused defoliation ranging 
from 5 to 50 per cent of the total one year or older foliage; 
populations fluctuated from year to year, and such damage 
did not occur for more than one year. Summer-emerging 
populations caused death of the main stem terminal when 
more than 75 per cent of the total foliage was removed in 
1957; complete defoliation resulted in tree mortality, and 
surviving trees became unmerchantable. The insect pre- 
sents a hazard to the establishment of jack pine plantations 
in Wisconsin when two generations occur per year and 
summer-emerging populations are high. 
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AUSTEN, JANE, 1775-1817 


Comic self-discovery in Jane Austen's novels, 
W.O, Binkley. XXII, 1992 


AUTOMOBILE DRIVERS 


Driver education in Tennessee public school™: an 
appraisal of administration, instruction and 
personnel, E,W, Henry. XXil, 1886 


A follow-up study of public school driver train- 
ees, relating driving performance records 
to selected academic and training factors. 


R. E. Brazell. XXII, 1879 


BACILLUS ACIDOPHILUS see Lactobacillus 
acidophilus 


BACILLUS ANTHRACIS 


A phage-fluorescent antiphage staining system 
for Bacillus anthracis. W.R. Dowdle, 
XXII, 1767 
BACILLUS COLI COMMUNIS 


The reiationship between substrate concentration, 
respiration rate, and growth rate of Escher- 
ichia coli in continuous flow culture. R.S. 
Lipe. XXII, 1796 

A study of the mechanism of invasion by the 
spherical phage $#X174, R.K, Fujimura. 

XXII, 1813 


BACILLUS POLYMYXA 


Hydrogen metabolism and nitrogen fixation by 
cell-free extracts of Bacillus polymyxa. F.H. 
Grau, XXIL, 1795 


BACILLUS SPHAERICUS 


A microbial interaction: studies on the enhance- 
ment of sporulation in Bacillus sphaericus by 
Erwinia atroseptica, E.C.S, Chan, 

XXII, 1793 


BACILLUS THURINGIENSIS 


The toxicology of commercial formulation of 
Bacillus thuringiensis Berliner to Japanese 
quail and house fly larvae, A.L, Borgatti. 

XXII, 2110 


BACKGROUND, STUDENTS' 
background 


see Students' 


BACTERIOPHAGE 


A phage-fluorescent antiphage staining system 
for Bacillus anthracis, W.R. Dowdle, 


XXII, 1767 


A study of the mechanism of invasion by the 
spherical phage 9X174, R.K. Fujimura. 


XXII, 1813 


BADMINTON (GAME) 


The effect of all male, all female, and coedu- 
cational classes on skill development in bad- 
minton, T.W, Evaul, Jr. XXII, 1902 


BALANCE OF PAYMENTS 


Balance of payments equilibrium — a theoretical 
and empirical study. H.G. Georgiadis. 
XXII, 18€9 


BARLEY 


Effects of ionizing radiation on the nucleic acids 
during barley embryonic development, C.W, 
Chang, XXII, 1803 


Studies on the development of barley embryos in 
culture. A.W, Cockerline, XXII, 1804 





BARLEY—VARIETIES 


Some evolutionary aspects of certain morphologic 
characters in a world collection of barleys,. 
DJ, Ward, XXII, 1801 


BARTHOLOMAEUS ANGLICUS, 13th cent. DE 
PROPRIETATIBUS RERUM 


Bartholomew the Englishman and Edmund Spenser: 
medieval Platonists. J.L. Atteberry, Jr, 


XXII, 1973 


BASSOON MUSIC—HISTORY AND CRITICISM 


Solo sonatas, trio sonatas, and duos for bassoon 
before 1750, Musical supplement, B.K. 
Klitz. XXII, 2024 


BATRACHIA—EMBRYOLOGY see Embryology 
—Batrachia 


BEASTS see Zoology 


BEAUMONT, JOSEPH, 1616-1699, PSYCHE 


Joseph Beaumont's Psyche: or Loves mysierie 
(1648): canto XIX, "The dereliction". A 
critical edition, P.G. Stanwood, 

XXII, 2007 


BEHAVIOR PROBLEMS (CHILDREN) see Problem 
children 


BENNETT, ARNOLD, 1867-1931 


Literary convention and the realistic novels of 
Arnold Bennett. J.G, Kennedy, 


XXII, 2001 
BENTONITE 


Effect of anions on the sodium adsorption capacity 
and electrophoretic mobility of sodium satu- 
rated Utah bentonite. T.G. Sommerfeldt. 


XXII, 1766 


BENZENE, AMIDO- see Aniline 
BENZENECARBOXYLIC ACID see Benzoic acid 
BENZOIC ACID 


Selective herbicidal action of 3-amino-2,5-di- 
chlorobenzoic acid on Cucumis sativus, L. 
and Cucurbita pepo, L. R.S. Baker. 

XXII, 1780 


BENZYL COMPOUNDS 


The action of sodium amide and other bases on 
benzyl type quaternary ammonium salts, E.J, 
Gaughan. XXII, 1827 


BIBENZYL 


Vapor-liquid equilibrium in the system: n-hexa- 
decane—bibenzyl—phenanthrene at 100 mm, 
Hg. absolute, L.E, McMakin, Jr, 

XXII, 1930 


BIOCHEMISTRY see Biological chemistry 


BIOCOLLODS 


Physico-chemical properties and behavior of 
clay-organic-complexes. J.A.F. De Silva. 
XXII, 1762 


BIOLOGICAL CHEMISTRY 


Biochemical properties of pork muscle and their 
relationship to quality, R.G, Kauffman, 


XXII, 1769 


BIOSYNTHESIS 
Chromatographic studies on the distribution and 


biosynthesis of the porphyrins, E.G, Larsen, 
XXII, 1815 


BIRCH 


Studies of a hybrid birch population, K.E, Clau- 
sen, XXII, 1773 
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BIRTH-RATE see Population 


BLACK BASS 


Daily rhythms in the behavior of two freshwater 
fishes, Lepomis M, macrochirus and Microp- 
terus salmoides, R.E, Davis. XXII, 2111 


BLOOD—ANALYSIS AND CHEMISTRY 


R.E, Morrow, 
XXII, 1770 


Blood fat levels in swine, 


BLOOD—PLASMA see Blood plasma 


BLOOD—SERUM see Serum 


BLOOD PLASMA 


Observations on the effects of diet on the concen- 
trations of free amino acids in plasma, C, 
Peraino, XXII, 1816 


BLUE SKY LAWS see Securities 


BOARDS OF EDUCATION see School boards 


BOB-WHITES see Quails 


BODY TEMPERATURE 


Body temperature and work decrement in rats 
under cold stress, E,L, Newbury. 
XXII, 2082 
BOMBARDMENT WITH PARTICLES see Collisions 
(Nuclear physics) 


BONES 


Studies on the influence of the sympathetic nerv- 
ous system on the longitudinal growth of bones 
in dogs. G, Gullickson, Jr, 

XXII, 2046 


BOREDOM 
An exploratory study of some of the factors rela- 


ted to boredom. G.Y, Fujita. 
XXII, 1906 


BOREPIN 


Borepin. G. Brieger. XXII, 1824 


BORON OXIDE 


The spectra and thermodynamics of some boron 
sulfides and oxides, F.T. Greene, 
XXII, 1838 


BORON SULPHIDE 


The spectra and thermodynamics of some boron 
sulfides and oxides, F.T. Greene, 
XX, 1838 


BOTANY—ECOLOGY 


Ecological relationships on a prairie in southern 
Wisconsin, R.L, Burgess. XXII, 1893 


BOTANY—EMBRYOLOGY 


Effects of ionizing radiation on the nucleic acids 


during barley embryonic development, C.W, 
Chang. XXII, 1803 


Studies on the development of barley embryos in 
culture, A.W, Cockerline, XXII, 1804 


BOTANY—PHYSIOLOGY see Plant physiology 


BOTANY—VARIATION 


Epistatic and other genetic variances in two 
varieties of corn (Zea mays L.), S.A, Eber- 
hart, XXII, 1799 


Inheritance studies of X-ray mutants and the ef- 
fect of the mutated background genotype on 
mutant expression in Arachis hypogaea L, 
P.J, Loesch, Jr, XXII, 1800 


Random inbred lines of corn and their perform- 
ances in hybrid combinations at different lev- 
els of inbreeding. P.L. Yu. XXII, 1802 





| 


Some evolutionary aspects of certain morphologic 
characters in a world collection of barleys. 
DJ, Ward, XXII, 1801 


Stability of self-red mutations derived from var- 
iegated pericarp in maize. G.H, Clark, 


XXII, 1798 


BOUNDARY LAYER 


Free convection heat transfer from horizontal 
surfaces for prescribed variations in sur- 
face temperature and mass flow through the 
surface, V. Kadambi, XXII, 1939 


Unsteady and oscillatory flows in the entrance 
regions of the co-axial tubes, tubes and chan- 
flels. B.H, Atabek, XXII, 2031 


BOURNE, GEORGE, pseud. 
1863-1927 


see Sturt, George, 


BRASS INSTRUMENTS see Wind instruments 


BRINE see Salt 


BRITISH WIT AND HUMOR see English wit and 
humor 


BROAD JUMPING 


Linear relationships of isometric strength to 
propulsive force, angular velocity and angular 
acceleration in the standing broad jump, H.M. 
Eckert, XXII, 1901 


BROMINATION 


The swamping catalyst effect in the bromination 
of acetophenone and the development of gas 
chromatography analysis to establish reaction 
products, J.A, Murfree, Jr. XXII, 1830 


BROMINE 


A combined flash photolysis and shock wave 
method for the study of bromine atom re- 
combination over a wide temperature range. 
G, Burns, XXII, 1837 


BRONTE FAMILY 


The Brontes and romantic views of personality, 
K,C, Odom, XXII, 2004 


BROWNING, ROBERT, 1812-1889 


Robert Browning as a literary critic, C.L. Blair, 
XXII, 1974 


BUCKLING (MECHANICS) 


The elastic stability of square plates with a circu- 
lar central hole under a uniform edge displace- 
ment, A.L, Schlack, Jr, XXII, 1941 


BUDGET—AUSTRALIA 


The process of formulating and authorizing the 
budget of the Commonwealth government of 
Australia, J.M. Clarke, XXII, 2058 


BUDS 


A study of factors affecting the bud dormancy of 
quackgrass (Agropyron repens (L.) Beauv,) 
R,.E, Meyer. XXII, 1784 


BUILDINGS, SCHOOL see School-houses 
BURNING OF LAND 


The effects of fire on some upland vegetation 
types. R.J. Vogl. XXII, 1808 


BUSES see Motor buses 


BUSINESS, CHOICE OF see Vocational guidance 
BUSINESS CORRESPONDENCE see Commercial 
correspondence 


BUSINESS CYCLES 


A partial test of the relation between aggregate 
investment in agriculture and certain econom- 
ic fluctuations, G,K, Dike, XXII, 1847 





BUSINESS ENGLISH see English language—Busi- 
ness English 


BUSINESS ENTERPRISES, GOVERNMENT see 
Government business enterprises 


BUSINESS EXECUTIVES see Executives 


BUSINESS LETTERS see Commercial correspon- 
dence 


CABBAGE BLACK RING SPOT see Turnip mosaic 
virus 


CADMIUM NITRATE 


Activity coefficients of cadmium nitrate and 
ammonium chloride in concentrated ammo- 
nium nitrate solutions from electromotive 
force measurements, J.M.C, Hess. 


XXII, 1839 


CALCULUS 


Relationship and analogue between the finite calcu- 
lus and the limit calculus of polynomials, M.C, 
Sparkman, XXII, 2019 


CALCULUS, ABSOLUTE DIFFERENTIAL see 
Calculus of tensors 


CALCULUS OF TENSORS 


The type of certain factors constructed as infinite 
tensor products. D,J.C, Bures. 
XXII, 2012 


CALIGOIDA 


A contribution to the biology of caligoid copepods 
parasitic on acanthurid fishes of the Hawaiian 
Islands, A.G, Lewis, XXII, 2114 


CAMPS (CHURCH) see Church camps 


CANCER—-PSYCHOSOMATIC ASPECTS 


A study of important stimuli in the lives of men 
with lung cancer. L.C, Peoples, 
XXII, 2071 


CAPITAL—UKRAINE 


Ukrainian capital and the Soviet economy. Z.L. 
Melnyk. XXII, 1864 


CAPITAL FORMATION see Saving and investment 


CAPITAL INVESTMENTS 


Business investment in plant and equipment: an 
empirical study. E, Greenberg, XXII, 1870 


A critical evaluation of return on investment con- 
cepts used in selecting alternative capital addi- 
tions. B, Bishop. XXII, 1853 


Economic replacement and the criterion problem: 
with special reference to the MAPI urgency 
rating. M.M, Dryden, XXII, 1854 


A partial test of the relation between aggregate 
investment in agriculture and certain econom- 
ic fluctuations, G.K, Dike, XXII, 1847 


CAPITALIZATION (FINANCE) see Securities 


CARBAMATES 


The kinetics and mechanisms of the base cata- 
lyzed hydrolysis of organic carbamates and 
carbonates, L.W, Dittert. XXII, 1837 


CARBAZOLE 


Selected free radicals containing divalent nitro- 
gen, H.J.S, Winkler. XXII, 1833 


CARBON DIOXIDE 


Mass transfer between a liquid jet and a counter- 
current gas stream: A) Absorption of carbon 
dioxide diluted with nitrogen into water jet at 
25°C. and atmospheric pressure, B) Vapori- 
zation of water jet into dry nitrogen at 25°C. 
and atmospheric pressure. D.R. Woods. 


XXII, 1931 
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CARBONATES 


The kinetics and mechanisms of the base cata- 
lyzed hydrolysis of organic carbamates and 
carbonates, L.W, Dittert, XXII, 1837 


CARBONIC ACID see Carbon dioxide 


CARBONYL COMPOUNDS 


I, Reactions of compounds containing carbonyl 
functions over alumina, II, The synthesis of 


branched polyphenyls, R.B, Isaacson, 
XXII, 1827 


CARBOXYLIC ACIDS 


A study of the oxidation of 1, 3-thiazane-4-car- 
boxylic acid by D-amino acid oxidase. R. L. 
Wolen, XXII, 1819 


CARDINAL MOSAIC VIRUS 


The effect of some environmental factors on the 
feeding behavior of Myzus persicae (Sulz.) 
in relation to the transmission of cardinal 
mosaic virus, R.V. Travis. XXII, 2118 


CAROSSA, HANS, 1878-1956 


The concept of physician in the writings of Hans 
Carossa and Arthur Schnitzler. M,P, Alter, 
XXII, 1991 


CASE STUDIES see subdivision Case studies 
under specific subjects, e.g. Leadership 
—Case studies 


CASE WORK, SOCIAL see Social case work 
CATABOLISM see Metabolism 


CATALPA 


The influence of gibberellin on the vegetative 
growth responses of certain woody plants sub- 
jected to various photoperiods and thermo- 
periods, with special reference to Catalpa 
speciosa. G.R. McVey. XXII, 1783 


CATALYSIS 


Catalysis of fuel cell electrode reactions, R.B. 
Rozelle. XXII, 1842 


CATCHING (BASEBALL) 


A cinematographical analysis of catching behavior 
of a selected group of seven and nine year old 


boys. E,E.H, Victors. XXII, 1903 
CATECHOL 
A kinetic study of the hydrolysis of an asym- 
metric arsenic(V) complex. J.H, Craddock. 
XXII, 1819 
CECIDOLOGY see Galls (Botany) 
CELL DIVISION (BIOLOGY) 


Rate changes of the mitotic cycle. J, Van't Hof, 
XXII, 1808 


CELLS 
Factors regulating the reproductive cycle of 
mammalian cells in vitro. T.E, Stubblefield. 
XXII, 1818 
CEMENT—ULTRASONIC TESTING 
Ultrasonic testing as a means of detecting fatigue 
damage in cement mortar, J.M. Dalrymple. 


XXII, 1940 


CEREBRAL CORTEX 


Vertical organization of the auditory cortex of 
the cat, D.E, Parker, XXII, 2082 


CERTAINTY see Probabilities 


CERVIDAE see Deer 


CHANGE, SOCIAL see Social change 








CHARGED PARTICLE ACCELERATORS see Parti- 
cle accelerators 


CHAUCER, GEOFFREY, d,. 1400 


Langland's and Chaucer's treatment of monks, 
friars and priests. R.G. Biggar. 
XXII, 1992 


CHEMICAL FORMULAE see Chemistry—Notation 


CHEMICAL KINETICS see Chemical reaction, 
Rate of 


CHEMICAL REACTION, RATE OF 


The kinetics and mechanisms of the base cata- 
lyzed hydrolysis of organic carbamates and 
carbonates, L,.W, Dittert, XXII, 1837 


Kinetics of Schiff base formation in dioxane. D.H, 
O'Brien, XXII, 1841 


The kinetics of the decomposition of potassium 
tetraoxoferrate (VI) in aqueous solution, J.S, 
Magee, Jr. XXII, 1840 


The kinetics of the dissociation of the methyl 
substituted ureas in aqueous solutions. B, 
Grushkin, XXII, 1839 


The kinetics of the hydrogen reduction of siliceous 
iron oxides. R.G, Bautista. XXII, 1942 


A study of the acidity (H,) and of some reaction 
mechanisms in polyphosphoric acid. R, G., 
Downing. XXII, 1825 


CHEMICAL REACTORS 


Temperature control of jacketed reactors with 
cascaded controllers, W.B,. Cashion, 


XX, 1925 


CHEMICAL REDUCTION see Reduction, 
Electrolytic 


CHEMICAL SYMBOLS see Chemistry—Notation 
CHEMISTRY—NOTATION 


An algorithm for translating chemical names to 
molecular formulas, E,E, Garfield. 
XXII, 1986 


CHEMISTRY—STUDY AND TEACHING 


A critical analysis of the administrative arrange- 
ments and classification procedures employed 
in the general chemistry program at the fresh- 
man level at the University of Nebraska, H.A, 
Meyer, XXII, 1820 


CHEMISTRY, BIOLOGICAL see Biological 
chemistry 


CHEMISTRY, ORGANIC—SYNTHESIS 


Synthesis of N-lipoyl amino acids and peptides. 
W.T,. Brady, XXII, 1822 


CHEMISTRY, PHYSICAL AND THEORETICAL 
Vibrational-translational energy exchange in low 
energy molecular collisions, J,A, Rashkin, 


XXII, 1841 


CHEMISTRY, SYNTHETIC see Chemistry, 
Organic—Synthesis 


CHEMISTRY, THEORETICAL see Chemistry, Phy- 
sical and theoretical 


CHICKENS see Poultry 


CHILD GUIDANCE CLINICS 


Relationship of certain factors to successful case 
closure in a child guidance clinic. H.J. Fahs. 
XXII, 2069 


CHILD PSYCHOLOGY see Child study 
CHILD STUDY 


Patterning and stability of friendship choices of 
young children, D,W, Andersen, XXII, 1871 





CHILDREN, ABNORMAL AND BACK WARD 
see Handicapped children 
CHILDREN'S LIBRARIES see School libraries 


CHINA—BOUNDARIES—INDIA 


The India-China boundary: a study in political 
geography. H.P. Srivastava, XXII, 1948 


CHINA—FOREIGN RELATIONS—JAPAN 


Japan's China policy, 1929-1931 - a fateful failure. 
D.B. Ramsdell, XXII, 1968 


CHLORELLA 


The stimulatory e*" cc of low intensity light on 
the heterotrophic growth of Chlorella, L.J. 
McBride, XXII, 1805 


CHLORELLA PYRENOIDOSA 
A study of the ribonucleic acid- polyphosphate 
complexes isolated from Anabaena variabilis 


and synchronized Chlorella pyrenoidosa, D,L. 
Correll, XXII, 1811 


CHLORINATION 


Part I, The hydrolysis of some bicyclic enol 
acetates, Part Il. The chlorinolysis of some 
optically active sulfides. R.E, Diehl. 


XXII, 1825 


Stereochemical course of the chlorinolysis of 


/-chlorosulfides, A.B. Piotrowski, 


XXII, 1831 


CHLOROPHYLL 


The reversible bleaching of chlorophyll. D.L. 
Stockman, XXII, 1843 


CHOICE (PSYCHOLOGY) 
Effects of nonreinforced trials in some two-choice 
learning experiments, J.G. Greeno. 
XXil, 2076 
CHOICE OF PROFESSION see Vocational guidance 
CHOLESTEROL 


Observations on dietary factors affecting serum 
cholesterol, J.C. Seidel. XXII, 1816 


CHRISTIAN DOCTRINE see Theology, Doctrinal 


CHRISTIAN EDUCATION see Religious education 


CHRISTOLOGY see Jesus Christ 


CHROMATICS see Color 
CHROMATOGRAPHIC ANALYSIS 


Chromatographic studies on the distribution and 
biosynthesis of the porphyrins, E.G, Larsen, 
XXII, 1815 


CHROMOSOMES 


Statistical analysis of chromosome pairing in 
interspecific hybrids of nicotiana, A.G. 
Sficas, XXII, 1800 


CHURCH CAMPS 


An analysis and evaluation of the resident camp- 
ing program of the Church of the Brethren, 
D,L, Hanawalt, XXII, 2087 


CHURCH OF THE BRETHREN 


An analysis and evaluation of the resident camp- 
ing program of the Church of the Brethren, 
D.L, Hanawalt. XXII, 2087 


CIVIL SUPREMACY OVER THE MILITARY 
—GERMANY 


Weimar defense minister; between government 
and Reichswehr, H.C, Boyle. 
XXII, 1956 
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CLAISEN REARRANGEMENT 


Part I; The stereochemistry of the ortho-C\ai- 
sen rearrangement, Part II: Solvolysis re- 
actions of cis- and trans-2-methylcyclopentyl 
p-toluenesulfonates. W.I, Kimoto, 

XXII, 1829 


CLASS DISTINCTION see Social classes 
CLASSIFICATION OF SCHOOL CHILDREN see 
Ability grouping in education 


CLERGY IN LITERATURE 


Langland's and Chaucer's treatment of monks, 
friars and priests. R.G. Biggar. 
XXII, 1992 


CLINICAL PSYCHOLOGY 


The effect of item content and distribution in- 
structions upon reliability in the rating of 
psychiatric patients. R.C, Petersen, 

XXII, 2071 


Factors influencing attitudes toward hospital dis- 
charge in neuropsychiatric patients, R.L. 
Bell, Jr. XXII, 2067 


CLOVER—DISEASES AND PESTS 


Qualitative and quantitative population studies 
concerning foliage and head infesting insects 
of red and mammoth clovers in Michigan, 
H.D, Niemczyk, XXII, 2115 


CLOVER-ROOT CURCULIO 


Studies on the biology and economic importance 
of the clover root curculio Sitona hispidula 
(Fab.) in Maryland, W,G, Phillips. 

XXII, 1785 


COAL 


Some physico-chemical properties of weathering 
coal spoils and their influence on the growth 
of pine seedlings, G.L, Lowry, XXII, 1774 


COBALT SULPHATE 


Liquid thermal diffusion: the prediction of 
separations; experimental data for CuSO4- 
CoSO4-H,O using a Soret cell of new design, 
D. Hershey. XXII, 1929 


COCCDIOSIS 


Deviations in serum proteins associated with 
Eimeria bovis infections in calves and some 
related immune reactions, P,R, Fitzgerald, 

XXII, 2111 


COEDUCATION 
The effect of all male, all female, and coedu- 


cational classes on skill development in bad- 
minton, T.W, Evaul, Jr. XXII, 1902 


COEFFICIENT OF EXPANSION see Expansion of 
solids 


COLD—PHYSIOLOGICAL EFFECT 


Body temperature and work decrement in rats 
under cold stress, E,L, Newbury, 
XXII, 2082 


COLERIDGE, SAMUEL TAYLOR, 1772-1834 


The Coleridgean landscape: an essay in histori- 
cal criticism of his poetry, J.F. Hoyle, 
XXII, 1999 


The influence of the theatre on Coleridge's Shake- 


spearean criticism. J.R.deJ. Jackson. 
XXII, 2000 


COLINAE see Quails 


COLLAR ROT DISEASE OF PEANUTS see Diplodia 
gossypina 


COLLEGE STUDENTS see Students 





COLLEGE THEATER 


A practical approach to theatrical business 
management in the college and university 
theatre, E,C, Reynolds, XXII, 2106 


COLLISIONS (NUCLEAR PHYSICS) 


Dispersion relations for production amplitudes, 
Y.S, Kim, XXII, 2040 


Nucleon Compton scattering. D. Holliday. 
XXII, 2040 


COLOR—PSYCHOLOGY 


A comparison of the influence of colored as op- 
posed to black and white instructional ma- 
terials on the acquisition of learning. M.D. 
English, XXII, 1919 


COLORED PEOPLE (AMERICAN) see Negroes 


COMBUSTION 


An investigation of transverse mode combustion 
instability in liquid propellant rocket motors, 
F.H. Reardon, XXII, 1927 


Modification of the burning rates of ammonium 
perchlorate solid propellants by particle size 
control, E,K, Bastress, XXII, 1925 


COMMERCIAL CORRESPONDENCE 


Attitudes and practices of executives and secre- 
taries concerning disputable items of English 
usage in secretarial handbooks: a study made 
in the oil industry in Tulsa, Oklahoma, A,S, 
Lis, XXII, 1988 


COMMUNICATION IN MANAGEMENT 


The effectiveness of communications in prepara- 
tion for change in an insurance company, J.E, 
Nangle. XXII, 2064 


COMMUNIST COUNTRIES—FOREIGN ECONOMIC 
RELATIONS—EG YPT 


Egypt's economic relations with the Soviet bloc 
and the United States, A.A, Murad, 
XXII, 1846 


COMPANY UNIONS—U,S, 


The role and viability of the single-firm unaffili- 
ated union, A,B. Shostak, XXII, 2098 


COMPARATIVE GRAMMAR see Grammar, 
Comparative and general 


COMPLEX COMPOUNDS 


Infrared spectra of inorganic complexes and a 
microtechnique for the infrared study of solids, 
FE, Welsh, XXII, 1844 


A kinetic study of the hydrolysis of an asym- 
metric arsenic(V) complex, J.H, Craddock, 
XXII, 1819 


COMPLEX IONS 
A study of successive equilibria and the method 
of continuous variations, K,O, Watkins. 


XXII, 1822 


COMPUTABLE FUNCTIONS see 
functions 


Recursive 


COMPUTER.CIRCUITS see Electronic calculating- 
machines—Circuits 


CONCEPTS 


Strategies and learning set in concept attainment, 
J.L. Byers, XXII, 1904 


CONSCRIPT LABOR see Contract labor 


CONSERVATION OF WILD LIFE see Wild life, 
Conservation of 


CONSTITUTIONAL CONVENTION OF 1787 see 
U.S. Constitutional Con-ention, 1787 





CONSTRUCTION AND INTERPRETATION (LAW) 
see Law—lInterpretation and construction 


CONSUMER CREDIT 


The relation between selected women's knowledge 
and use of consumer credit: a basis for adult 
education program planning. H.T. Spitze. 

XXII, 1972 


CO” “SUMERS—SEATTLE 
An analysis of consumer attitudes and behavior 
in the marketing of fryers in the greater 
Seattle area, J.F. Robb. XXII, 1857 
CONTINUED FRACTIONS see Fractions, Continued 
CONTRACT LABOR—WU,S, 


The non-free worker in post-Civil War American 
history. W.D, Wagoner. XXII, 1847 


CONVERGENCE 


A convergence problem for continued fractions, 
T.L. Hayden, XXII, 2017 


Mean convergence of orthogonal series and conju- 
gate series, R.A, Askey. XXII, 2011 


Sets of points of non-uniform convergence of 
Taylor series and trigonometric series, D.R, 
Lick, XXII, 2017 


COOCH-GRASS see Quitch-grass 


COPPER-ALUMINUM ALLOYS see Aluminum- 
copper alloys 


CORN, INDIAN see Maize 


CORPUSCULAR THEORY OF MATTER see Elec- 
trons 


CORRESPONDENCE see Commercial correspon- 
dence 


CORYNEBACTERIUM 


Directed conversion of a human urethral pleuro- 
pneumonia-like organism to a Corynebac- 
terium sp, T.H, Morrison, XXII, 1797 


COUCH-GRASS see Quitch-grass 


COUMARINS 


Germination of Striga asiatica (L.) Kuntze 
(witchweed) seed and studies on the chemi- 
cal nature of the germination stimulant. A.D. 
Worsham, XXII, 1786 


COUNCIL OF ECONOMIC ADVISERS see U.S, 
Council of Economic Advisers 


COUNSELORS, STUDENT see Student counselors 


COUNTY AGRICULTURAL AGENTS 


An analysis of relationships between selected 
background factors and job performance of 
beginning male cooperative extension agents 


in Wisconsin, H.H, Austman, 
1879 


XXII, 
COURTS—U.S, 


The Judiciary act of 1801. K.C, Turner, 
XXII, 1970 


CREATION (LITERARY, ARTISTIC, ETC,) 
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CRETACEOUS PERIOD see Geology, Stratigraphic 
—Cretaceous 


CRIMINAL BEHAVIOR, PREDICTION OF 
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during crown-gall development on tomato, 
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DEPARTMENT STORES 
Appraisal of space valuation approaches as crite- 
ria of department location within a department 
store. N.R. Hess, XXII, 1855 


DESCENT see Heredity 


DESOXY PENTOSE NUCLEIC ACID see Desoxyribo- 
nucleic acid 


DESOXYRIBONUCLEIC ACID 


Factors regulating the reproductive cycle of 
mammalian cells in vitro, T.E, Stubblefield, 
XXII, 1818 


DETERMINISM AND INDETERMINISM see Free 
will and determinism 


DEVELOPMENT see Embryology; Growth 





DIABETES INSIPIDUS 


Studies in experimental and clinical diabetes 
insipidus, C,S, Alexander, 
XXII, 2044 


DIAGNOSTIC PSYCHOLOGICAL TESTING see 
Clinical psychology 
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names of countries, e.g. Great Britain—Eco- 
nomic conditions 


ECONOMIC CYCLES see Business cycles 
ECONOMIC ENTOMOLOGY see Insects, Injurious 
and beneficial 


ECONOMIC HISTORY 


Roots of State entrepreneurship in Australia, 
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A proposed plan for the State financial support of 
the public elementary and secondary schools of 
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Wit and humor in the English romantic period. 
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and fern allies of Minnesota. N,A. Maloney, 
XXII, 1805 


FERRIER, SUSAN EDMONSTONE, 1782-1854 
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XXII, 1775 


FORM, MUSICAL see Musical form 


FORMOSA—ECONOMIC CONDITIONS 


An economic analysis of Taiwanian agricultural 
development since 1950, W,.P, Liu. 
XXII, 1849 


FOURIER INTEGRALS see Fourier series 
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scale for the prediction of juvenile delin- 
quency. C,S, Prigmore, XXII, 2097 


A study in the classification of delinquent be- 
havior. V.J,. Kroeger. XXII, 2097 


JUVENILE DELINQUENC Y—HAWAIIAN ISLANDS 
Insulation and vulnerability to delinquency: a 


comparison of the Hawaiians and Japanese, 
H.L, Voss. XXII, 2100 


JUVENILE DELINQUENCY—JAPAN 
Insulation and vulnerability to delinquency: a 


comparison of the Hawaiians and Japanese, 
H.L, Voss, XXII, 2100 


K-MESONS see Mesons 











KELLOGG BIRD SANCTUARY 


An investigation of the educational potential of 
the Kellogg Bird Sanctuary H.Z, Snyder. 


XXII, 1776 
KETONES 
The interaction of alkyl 2-naphthyl ketones with 
isatin. R.D, Garrett. XXII, 1826 


KINETICS see Motion 
KIRKENDALL EFFECT 


The Kirkendall effect in gaseous diffusion. K.P. 
McCarty. XXII, 1841 


KRESGE, STANLEY SEBASTIAN, 1900- 


Stanley Sebastian Kresge: a rhetorical ideational 
study of the Kresge Foundation's principal pub- 
lic spokesman, D.N, Diedrich, XXII, 2104 


KRESGE FOUNDATION, DETROIT 


Stanley Sebastian Kresge: a rhetorical ideational 
study of the Kresge Foundation's principal pub- 
lic spokesman. D.N, Diedrich. XXII, 2104 


LABOR AND LABORING CLASSES—WAGES 
see Wages 


LABOR-UNIONS see Trade-unions 
LACTASE 


Growth and development of the swine fetus: I, 
Measures of body size, organ weights and 
skeletal development. Il, Time of appear- 
ance and quantitative estimation of intestinal 
lactase and alkaline and acid phosphatase, 
J.1. Sprague, Jr. XXII, 1771 

LACTOBACILLUS ACIDOPHILUS 


An antigenic analysis of Lactobacillus acidophilus 
by the agglutination and fluorescent antibody 
techniques, C, Efthymiou, XXII, 1794 


LAND—TAXATION—NEW JERSEY 


The politics of State-taxation: a case study of 
decision-making in the New Jersey Legisla- 
ture, T.J. Anton, XXII, 2048 


LAND, BURNING OF see Burning of land 


LAND GRANTS FOR EDUCATION see School lands 


LAND QUESTION see Land tenure 


LAND SETTLEMENT—SOUTH DAKOTA 


An evaluation of land policies, State and Federal 
in South Dakota since the Homestead act, and 
application of the experience to Iran, N.C. 
Khatibi. XXII, 1848 


LAND TAX see Land—Taxation 
LAND TENURE—IRAN 


An evaluation of land policies, State and Federal 
in South Dakota since the Homestead act, and 
application of the experience to Iran, N.C. 
Khatibi, XXIi, 1848 


LAND TENURE—SOUTH DAKOTA 


An evaluation of land policies, State and Federal 
in South Dakota since the Homestead act, and 
application of the experience to Iran, N.C. 
Khatibi, XXII, 1848 


LANDOR, WALTER SAVAGE, 1775-1864, 
IMAGINARY CONVERSATIONS 


Walter Savage Landor's views of English life and 
literature: a critical study of his English 
Imaginary conversations, J.W, Warren, 


XXII, 2009 


LANDSCAPE IN POETRY see Nature in poetry 












LANGLAND, WILLIAM, 1330?-1400? 


Langland's and Chaucer's treatment of monks, 
friars and priests, R.G. Biggar. 


XXII, 1992 


LANGUAGE AND LANGUAGES—GRAMMAR, 
COMPARATIVE see Grammar, Comparative 
and general . 


LANGUAGE AND LANGUAGES—SENTENCES 


see Grammar, Comparative and general 
—Sentences 


LANGUAGE ARTS see English language—Study 
and teaching 


LANTHANUM 
A spectrofluorometric study of morin and 5,7- 
dichloro-8-quinolinol complexes of lanthanum 


(III), L.L. Fleck, XXII, 1810 


LARAMIE FORMATION see Geology, Stratigraphic 
—Cretaceous 


LATVIA—SOCIAL CONDITIONS 
Social change: major value-systems of Latvians 
at home, as refugees, and as immigrants, 


(Volumes one and two), J, Veidemanis, 
XXII, 2099 


LATVIANS see Letts 
LAW—INTERPRETATION AND CONSTRUCTION 


The semantics of legal reasoning. C.H. Prevots. 
XXII, 2030 


LAW, INDUSTRIAL see Industry and state 


LAWYERS IN LITERATURE 


Legal fictions: 
P.L, Kane, 


the lawyer in the American novel. 
XXII, 2000 


LEADER, GEORGE M., 


The Leader administration in Pennsylvania with 
special reference to the function of program 
evaluation. R,M. Smith. XXII, 2060 


LEADERSHIP—CASE STUDIES 


Walter Francis White: a study in interest group 
leadership. N.P, Tillman, Jr. XXII, 2055 


LEARNING, PSYCHOLOGY OF 


Acquisition, extinction, and retention of an avoid- 
ance response in rats as a function of age. 
R.H, Kirby, XXII, 2080 


Analysis of responding during operant discrimi- 
nation, LS, Russell, XXII, 2065 


The effect of intralist similarity on the identifi- 
cation-discrimination learning of nonsense 
syllables. R.L, Ernst. XXII, 2075 


The effects of dependency and dependency-anx- 
iety on schizophrenics' rate of learning under 
conditions of social reward and punishment. 
A.R, Goldman, XXII, 2063 


Effects of operational experience on performance 
with certain display-control relationships, 
M.A, Narva. XXII, 2081 


Factors involved in the facilitative effects of 
learning reversal shifts. M, Harrow, 
XXII, 2078 


Longitudinal study of verbal learning in the stim- 
ulus equivalence and response equivalence 
paradigms. D,M, Wark, 

XXII, 2084 


Reversal learning in rats as a function of percent- 
age reinforcement and degree of overlearning. 
A, Erlebacher,. XXII, 2075 


The role of stimulus and response familiarization 
in paired-associate learning. D,.T. Hakes, 
XXII, 2077 
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LEARNING, PSYCHOLOGY OF (Continued) 


A test of Spence-Taylor hypotheses on learning 
and drive, T,.P. Makres., XXII, 2081 
LEAVES 
The comparative xerophytism of individual sun- 


flower leaves relative to their age and location 
along the stem axis, C.H, Baer, XXII, 1892 


LEE, JASON, 1803-1845 


Jason Lee, missionary to Oregon, A re-evalu- 
ation. R.J. Decker, XXII, 1958 


LEGAL PSYCHOLOGY see Psychology, Forensic 


LEPEOPHTHEIRUS DISSIMULATUS 
A contribution to the biology of caligoid copepods 
parasitic on acanthurid fishes of the Hawaiian 
Islands, A.G, Lewis. XXII, 2114 
LEPTOSPIRA 


Diseases of the white-tailed deer (Odocoileus 
virginianus). D,O, Trainer, Jr, XXII, 1797 


Physiological and immunological studies of 
Leptospira, L.C, Kuhnley. XXII, 1795 


LETTS IN FOREIGN COUNTRIES 


Social change: major value-systems of Latvians 
at home, as refugees, and as immigrants, 
(Volumes one and two), J. Veidemanis. 

XXII, 2099 


LEUCIN 


Leucine-isoleucine antagonism in the rat, P.D, 
Spolter. XXII, 1817 


LIBERIA—FOREIGN RELATIONS—U,S, 


the slavery crisis, 
XXII, 1967 


United States and Liberia: 
1929-1935, P.E. Norris. 


LIBERTY OF THE WILL see Free will and deter- 
minism 
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LIBRARIES, SCHOOL see School libraries 
LIGHT--CHEMICAL ACTION see Photochemistry 
LIGHT—SCATT ERING 


Light scattering and transmission properties of 
sprays. R.A, Dobbins. XXII, 1926 


LIGHT, INVISIBLE see Spectrum, Infra-red 
LIGNIN 


Rate studies of the hydrotropic delignification of 
aspen wood, E,L, Springer. XXII, 1930 


LIMITS (MATHEMATICS) see Calculus 


LIMNOLOGY 


Factors influencing the ecological distribution 
of Tendipes decorus (Joh,) in Coldwater 
Lake, Isabella County, Michigan. G.R, 
Gleason, Jr, XXU, 2112 


LINE GEOMETRY 


Planar line families, T.J, Smith, 
XXII, 2019 


LINEAR PROGRAMMING 


Applications of linear programming techniques to 
some problems of production planning over 
time. R.M, Zaki, XXII, 1861 


Efficiency in the domestic trunk airline industry: 
an application of linear programming. R.E, 
Miller, XXII, 1845 


Mathematical programming in portfolio selection. 


N.R, Paine. XXII, 1865 





LIPIDS 


Analysis of lipids in sewage, sludge, and industrial 
wastes, R.C, Loehr, XXII, 1944 


LIQUID FUEL ROCKETS see Liquid propellant 
rockets 


LIQUID PROPELLANT ROCKETS 


An investigation of transverse mode combustion 
instability in liquid propellant rocket motors, 
F.H. Reardon, XXII, 1927 


LIQUIDS 


Liquid thermal diffusion: the prediction of sepa- 
rations; experimental data for CuSO4-CoSO4- 
H950O using a Soret cell of new design, 
D. Hershey. XXII, 1929 
LIQUIDS—DIFFUSION see Diffusion 
LITHIUM 


Lithium-helium interaction energy and the effect 
of helium pressure on the Si/2 —_— Pi /2 
transition in lithium. R.E, Reynolds, 

XXII, 2035 


LITHOLOGY see Petrology 


LOBLOLLY- PINE 


Potassium, magnesium, and calcium nutrition of 
Pinus taeda L, E,I. Sucoff. XXII, 1807 


LOCAL TAXATION 


Public preferences and the tax structure: an ex- 
amination of factors related to state and local 
tax preferences, E.J.L. David, XXII, 1862 


LOCATION OF STORES see Store location 


LOGISTICS 


Preference structures and the measurement of 
military worth, R.G, Davis, XXII, 1868 


LOVE POETRY—HISTORY AND CRITICISM 


Donne's Songs and sonets and Italian courtly love 
poetry. D.L. Guss. XXII, 1998 


LUMBER—-DRYING 


The effects of sodium chloride on the drying char- 
acteristics of a refractory hardwood, J.G. 
Haygreen, XXII, 1774 

LUMINESCENCE see Light; Radio- 
activity 


Radiation; 


LUNGS—CANCER 
A study of important stimuli in the lives of men 
with lung cancer, L.C. Peoples. 
XXII, 2071 


MACHINERY, REPLACEMENT OF see Replace- 
ment of industrial equipment 


MACLAURIN'S SERIES (MATHEMATICS) see 
Series, Taylor's 


MAGNETIC MATERIALS 


Methods of magnetic logic. E.P, Stabler. 
XXII, 1936 


MAGNETIC RESONANCE ACCELERATOR 
see Cyclotron 


MAGNETISM, TERRESTRIAL 
The magnetic effects of high altitude, large yield 
nuclear explosions, D.H, Sowle, 


XXII, 2037 


MAGNETISM, TERRESTRIAL—TEXAS 


Gravity and magnetism of the Ouachita structural 


J.S, Watkins, Jr. 
XXII, 1951 


belt in central Texas, 





MAGNETOHY DRODYNAMICS 


An energy principle for the stability of hydro- 
magnetic plasmas in equilibrium motion, 
R.W, Bussard, XXII, 2032 


MAIZE 


Random inbred lines of corn and their perform- 
ances in hybrid combinations at different lev- 
els of inbreeding. P.L. Yu. XXII, 1802 


Stability of self-red mutations derived from var- 
iegated pericarp in maize, G.H, Clark, 
XXII, 1798 
MAIZE—DISEASES AND PESTS 


Identification by marker gene stocks of maize 
chromosomes effecting resistance and sus- 
ceptibility to Helminthosporium turcicum 
Pass, W.R, Findley, Jr. XXII, 1782 


MAIZE—V ARIETIES 


Epistatic and other genetic variances in two 
varieties of corn (Zea mays L.). S.A, Eber- 
hart, XXII, 1799 


MALADJUSTED CHILDREN see Problem children 


MAMMALS—EMBRYOLOGY see Embryology 
—Mammals 


MANAGEMENT, INDUSTRIAL see Industrial 
management 


MANGANESE IN SOILS see Soils—Manganese 
content 


MANNITE 


Isotope effects in the oxidation of carbon-14- 
and tritium-labeled D-mannitols. L. J. T. 
Sniegoski. XXII, 1832 


MAPLE SUGAR 


Correlation between several tree characteristics 
of sugar maple (Acer saccharum Marsh,) and 
the maple sap and sugar yields, A,K, Toma, 

XXII, 1778 


MARINE TRANSPORTATION see Shipping 


MARKETS—SPANISH AMERICA 


Market organization patterns and related prob- 
lems in Latin America, J.A, Olivieri-Rodri- 
guez. XXII, 1850 


MARKOV PROCESSES 


Some further results on functions of Markov proc- 
esses, J. Hachigian, XXII, 2016 


Two problems in the theory of stochastic branch- 
ing processes, J.W, Bishir. 
XXII, 2012 


MARLOWE, CHRISTOPHER, 1564-1593 


Suffering and evil in the plays of Christopher 
Marlowe, D, Cole, XXII, 1975 


MARRIAGE COUNSELING 


The reliability of casework diagnostic judgments 
in marital problem cases at intake in a family 
agency, J.A, Crane, XXII, 2094 


MARYLAND, UNIVERSITY, COLLEGE OF 
EDUCATION, PRACTICUM IN PERSONNEL 
RELATIONSHIPS 


An analysis and evaluation of the practicum in 
personnel relationships, W.C, Strasser, Jr, 
XXII, 1894 


MASS TRANSFER 


Free convection heat transfer from horizontal 
surfaces for prescribed variations in sur- 
face temperature and mass flow through the 
surface, V. Kadambi. XXII, 1939 
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MASS TRANSFER (Continued) 


Mass transfer between a liquid jet and a counter- 
current gas stream: A) Absorption of carbon 
dioxide diluted with nitrogen into water jet at 
25°C, and atmospheric pressure. B) Vapori- 
zation of water jet into dry nitrogen at 25°C, 
and atmospheric pressure. D.R. Woods, 

XXII, 1931 


MATERIALS, MAGNETIC see Magnetic materials 


MATRICES 


Reduction of matrices to canonical form under 
generalized Lorentzian transformations, H.E, 
Bell. XXII, 2011 


MATTHIOLA—DISEASES AND PESTS 
Studies on resistance of Matthiola incana R, Br, 


to the turnip mosaic virus, M,O, San Juan, 
XXII, 1789 


MEASUREMENT, MENTAL see Mental tests 


MECHANIC ARTS see Industrial arts 


MECHANICAL BRAINS see Electronic calculating 
machines 


MEDICAL EDUCATION see Medicine—Study and 
teaching 


MEDICAL PROFESSION see Medicine; Physicians 


MEDICINE—STUDY AND TEACHING 


An analysis of teaching practices at seven se- 
lected American medical schools. H,. Jason, 


XXII, 1921 
MEDICINE—U.,S, 


The doctor: change and conflict in American 
medical practice. W.G. Menke, 
XX, 1953 


MELOIDOGYNE INCOGNITA 


Plant growth substances in root galls induced by 
Meloidogyne incognita acrita Chit, S,.S. Lef- 


kowitz, XXIt, 1788 


MELVILLE, HERMAN, 1819-1891, MOBY DICK 


Melville's two-stranded novel: an interpretation 
of Moby-Dick as an en*<tment of Father Map- 
ple's sermon and the lesser prophecies, with 
an essay on Melville interpretation, C.A. 
Nault, Jr. XXII, 1979 


MENDELSSOHN-BARTHOLDY, FELIX, 1809-1847, 
WORKS 


The sketches and drafts of three of Felix 
Mendelssohn's major works. Musicai 
examples. D,M. Mintz. 

XXII, 2025 


MENTAL PHILOSOPHY see Psychology 
MENTAL TESTS 


The relationship of variability in children's ver- 
bal and non- language test performance to cur- 
rent and later behavioral functions. A, M. 
Shechtman, XXII, 2065 


MENTALLY ILL 


The effect of item content and distribution in- 
structions upon reliability in the rating of 
psychiatric patients. R.C, Petersen. 

XXII, 2071 


Factors influencing attitudes toward hospital dis- 


charge in neuropsychiatric patients, R.L. 
Bell, Jr. XXII, 2067 


MERCHANT MARINE—WU,S, 


The Federal promotion of ocean shipping. J.M. 
Patterson, XXII, 2059 





MESONS 


Selected topics in the interaction of spin zero 
bosons with the electromagnetic field. J.W. 
Benoit. XXII, 2038 


MESOTRONS see Mesons 


METABOLISM 


Studies on the metabolism of vitamin Be in human 
subjects and in rats, A.I[, Rasmussen, 
XXII, 1971 


METAL CHELATE COMPOUNDS see Organo- 
metallic compounds 


METAL IONS 


A study of successive equilibria and the method 
of continuous variations, K.O. Watkins, 
XXII, 1822 


METALLO-ORGANIC COMPOUNDS see Organo- 
metallic compounds 


METALS 


Selective radiation properties of particulate 
semiconductor coatings on metal substrates. 
D.A, Williams, XXII, 1931 


METAMORPHIC ROCKS see Rocks, Crystalline 
and metamorphic 
METAMORPHOSIS 


The effects of triploidy and metamorphosis on the 
free amino acids of urodele larvae, S, Price. 


XXII, 2117 


METHOD OF THE HYPERCIRCLE see Hyper- 
circle method ; 


METHYLGLUCURONOXYLAN 


An investigation of the hydrolysis of a reduced 
4-O-methylglucuronoxylan, S.C, McKee. 
XXII, 1830 


METROPOLITAN GOVERNMENT 


Metropolitan reorganization: 
six cases, G,.R, Stephens. 


a comparison of 


XXII, 2054 


MICROBES zee Viruses 


MICROWAVES 


A study of the beam waveguide. J.B. Beyer. 
XXII, 1932 


MIDDLETON, THOMAS, d, 1627, YOUR FIVE 
GALLANTS 


A critical edition of Thomas Middleton's Your 
five gallants, C.L. Colegrove. 


XXII, 1994 


MILITARY AND CIVILIAN POWER see Civil 
supremacy over the military 


MILK—MARKETING see Milk trade 


MILK—PRICES 


The effects of an experimental milk price report- 
ing service in a selected Wisconsin dairy mar- 
ket, M.E. Morris, XXII, 1850 


MILK, FROZEN 


A method to improve the storage life of frozen 
concentrated milk, D.R. Braatz., XXII, 1761 


MILK TRADE—WISCONSIN 
The effects of an experimental milk price report- 


ing service in a selected Wi. -onsin dairy mar- 
ket, M,E, Morris, XXII, 1850 


MIND see Psychology 


MINERALS IN PLANTS see Plants—Assimilation 





MINKOWSKI SPACE see Spaces. Generalized 


MINNESOTA—POLITICS AND GOVERNMENT 


The Minnesota Governor and Legislature in 1955, 
T.A, Flinn, XXII, 2050 


MINOR PROPHETS see Prophets 


MISSIONS—AFRICA, SOUTH 
The expansion of missions of the African Method- 
ist Episcopal Church in South Africa, 1896- 
1908, J.R. Coan, XXII, 1957 
MISSIONS—A LASKA 


The Alaska labors of Sheldon Jackson, 1877-1890. 
T.C, Hinckley, Jr. XXII, 1962 


MISSIONS—OR EGON 


Jason Lee, missionary to Oregon. A re-evalu- 
ation. R.J, Decker. XXII, 1958 


MISSIONS, INDIAN see Indians of North America 
—Missions 


MITCHELL, WILLIAM, 1879-1936 


The aeronautical ideas of General William 
Mitchell, A,F. Hurley, XXII, 1963 


MIXED CYCLOIDS (CHEMISTRY) see Heterocyclic 
compounds 


MOBILITY see Residential mobility 

MOISTURE OF SOILS see Soil moisture 

MOLD, VEGETABLE see Soils 

MOLECULAR ASYMMETRY see Stereochemistry 


MOLECULES 
Vibrational-translational energy exchange in low 


energy molecular collisions, J.A, Rashkin, 
XXII, 1841 


MOLYBDENUM 
The association of molybdenum and oxalic acid 
with several mineral elements involved in the 


development of internal bark necrosis of the 
apple. D.R. Heinicke. XXII, 1782 


MONTANA FORMATION see Geology, Stratigraphic 
—Cretaceous 


MOORE, GEORGE EDWARD, 1873- 


Knowledge of good in Moore and Aquinas, J,A, 
Young, S.M, XXII, 2030 


MORALE 


Perception of order, and morale in small group 
situations. F,W. Koenig. XXII, 1908 


MORIN 


A spectrofluorometric study of morin and 5,7- 
dichloro-8-quinolinol complexes of lanthanum 
(III), L.L. Fleck. XXII, 1810 


MORTGAGE LOANS—TRAVIS COUNTY, TEX, 


Recent mortgage lending trends in Travis County, 
Texas, G.W, Berry, XXII, 1862 


MOSQUITOES—EXTERMINATION 


The effects on wildlife of applications of DDT and 
other insecticides for larval mosquito control 
in tidal marshes of the eastern United States, 
P.F, Springer. XXII, 1777 


MOTION 


The treatise "De proporcionibus velocitatum in 
motibus," attributed to Nicholas Oresme, 
J.F. McCue. XXII, 1955 
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MOTIVATION (PSYCHOLOGY) 


The development and validation of an F scale for 
an objective test battery on motivation, R.C, 
Thweatt. XXII, 1912 


The factored dimensions of an objective inventory 
of academic motivation based on eleventh grade 
male over- and underachievers, M.D. Thorpe, 

; XXII, 1912 


MOTOR BUSES 


Capital equipment replacement policy: a statisti- 
cal inquiry into the replacement of city buses. 
R.L, Cherry. XXII, 1867 


MOTOR VEHICLE DRIVERS see Automobile 
drivers 


MOULD, VEGETABLE see Soils 
MUNICIPAL TAXATION see Local taxation 


MUNICIPAL UTILITIES see Public utilities 


MUSCLE SHOALS, ALA, 


Senator George W. Norris and the Muscle Shoals 
struggle: a study in the rhetoric of legislative 
conflict. (Volumes I-IV). J.W, Bystrom, 

XXII, 2102 


MUSCLES 


Studies on the possible occurrence of unrecog- 
nized phosphate compounds related to mus- 
cle contraction and oxidative phosphorylation, 
M,.E, Dempsey, XXII, 1812 


MUSCOVITE 


The effect of layer charge on the swelling char- 
acteristics of an artificially weathered musco- 
vite, G.W, Bailey. XXII, 1761 


MUSIC—-HISTORY AND CRITICISM—16th CENTURY 


An anonymous Scottish treatise on music from 
the sixteenth century, British Museum, Ad- 
ditional manuscript 4911, edition and commen- 
tary. (Volumes I and II), J.D, Maynard. 

XXII, 2025 


MUSIC—-PSY CHOLOGY 


Information theory applied to the analysis of a 
particular formal process in tonal music, 
Concerto grosso for flute, oboe, clarinet, 
and bassoon, and small orchestra. C, Bean, 
Jr. XXII, 2022 


MUSICAL FORM 


Paradigms for a definition of musical form, 
Symphony no, 2, P.M, Slates, XXII, 2026 


MUTAGENESIS 


Chemical mutagenesis. E,K,F, Bautz, 
XXII, 1798 


MUTATION (BIOLOGY) see Botany—Variation; 
Variation (Biology); Zoology—Variation 


MUTUAL FUNDS see Investment trusts 


MYODYNAMICS see Muscles 


MYOLOGY see Muscles 


NASTURTIUM MOSAIC see Turnip mosaic virus 


NATIONAL PLANNING see Economic policy 
NATIONALISM—FRANCE 


French nationalism on the eve of the French 
Revolution. C,W, Garrett. XXII, 1960 


NATURE IN POETRY 


The Coleridgean landscape: an essay in histori- 
cal criticism of his poetry. J.F. Hoyle, 
XXII, 1999 





NAVAL ART AND SCIENCE—TERMINOLOGY 


A glossary of sea terms in old Venetian portolani. 
E,L, Bremner, XXII, 1985 


NEGROES—HOUSING 


Changing neighborhood: a study of racial tran- 
sition. E.P. Wolf. XXII, 2101 


NEGROES—SEGREGATION 


Racial integration in the Y. M,C. A.: a study 
of the closing of certain Negro YMCAs with 
special reference to the role of religious 
factors. H.C. Harlow, Jr, XXII, 2100 


NEODIPRION VIRGINIANUS 


The biology and ecology of the Neodiprion vir- 
ginianus complex in Wisconsin. R.C, Wilkin- 
son, Jr, XXII, 2119 


NEO-LATIN LANGUAGES see Romance languages 


NERVOUS SYSTEM, GANGLIONIC see Nervous 
system, Sympathetic 


NERVOUS SYSTEM, SYMPATHETIC 
Studies on the influence of the sympathetic nerv- 
ous system on the longitudinal growth of bones 
in dogs. G. Gullickson, Jr. 
XXII, 2046 
NEUTRONS 
Nonadiabatic changes of potential and neutron 
production in fission. R,W,. Fuller. 
XXII, 2039 


NEW JERSEY—POLITICS AND GOVERNMENT 
The politics of State-taxation: a case study of 
decision-making in the New Jersey Legisla- 
ture, T.J, Anton, XXII, 2048 
NEW JERSEY, LEGISLATURE 
The politics of State-taxation: a case study of 


decision-making in the New Jersey Legisla- 
ture, T.J. Anton, XXII, 2048 


NICOTINE 


Studies on the conversion of nicotine to nornico- 
tine. J.L. Hall, XXII, 1814 


NIGERIA—SOCIAL CONDITIONS 
Nigerian political parties: the social basis and 


structure of a party system in emergent 
Africa, R,L, Sklar. XXII, 2054 


NIOBIUM IODIDES 
L_ Lower iodides of niobium. II Allylamine 


complexes of platinum(I). W.E. Thun, 
XXII, 1821 


NITRILES 


The preparation and reactions of «-phenyl- 4, 
4-dimethyiglycidonitrile and the correspond- 


ing amide, R.H, Young, Jr, XXII, 1834 


NITROGEN 


Mass transfer between a liquid jet and a counter- 
current gas stream: A) Absorption of carbon 
dioxide diluted with nitrogen into water jet at 
25°C. and atmospheric pressure. B) Vapori- 
zation of water jet into dry nitrogen at 25°C, 
and atmospheric pressure. D.R. Woods, 

XXII, 1931 


NITROGEN—FIXATION 
Hydrogen metabolism and nitrogen fixation by 
cell-free extracts of Bacillus polymyxa,. F.H. 
Grau. XXII, 1795 
NITROGEN IN SOILS see Soils—Nitrogen content 


NON-GRADED SCHOOLS see Ability grouping in 
education 





NORNICOTINE 


Studies on the conversion of nicotine to nornico- 
tine. J.L. Hall, XXII, 1814 


NORRIS, GEORGE WILLIAM, 1861-1944 


Senator George W, Norris and the Muscle Shoals 
struggle: a study in the rhetoric of legislative 
conflict. (Volumes I-IV), J.W, Bystrom, 

XXII, 2102 


NORTH AMERICAN INDIANS see Indians of North 
America 


NORTHERN ILLINOIS UNIVERSITY see Illinois, 
Northern Illinois University 


NORWAY—FOREIGN RELATIONS—U,S, 


The reaction of Norway to American foreign 
policy, 1918-1939. D.H. Linder, 
XXII, 1967 


NORWEGIAN OPINION OF THE U.S, see United 
States——Foreign opinion—Norwegian 


NUCLEAR COLLISIONS see Collisions (Nuclear 
physics) 


NUCLEAR ENERGY see Atomic energy 


NUCLEAR FISSION 
Nonadiabatic changes of potential and neutron 


production in fission, R.W, Fuller, 
XXII, 2039 


NUCLEAR REACTIONS 


3 4 
Polarization of protons from the He (d,p)He 
reaction, R,I, Brown, XXII, 2038 


NUCLEAR REACTORS—MATHEMATICAL 
MODELS 


The application of the methods of function space 
to reactor analysis. A.L. Mowery, Jr. 
XXII, 2034 


NUCLEAR SHELL THEORY 


New methods of spectroscopy applied to the nu- 
clear l-p shell, D.S, Koltun. 
XXII, 2040 


NUCLEAR TRANSFORMATIONS see Nuclear 
reactions 


NUCLEAR WEAPONS see Atomic weapons 


NUCLEIC ACIDS 


Effects of ionizing radiation on the nucleic acids 
during barley embryonic development, C.W. 
Chang. XXII, 1803 


A study of the ribonucleic acid- polyphosphate 
complexes isolated from Anabaena variabilis 
and synchronized Chlorella pyrenoidosa, D.L. 
Correll, XXII, 1811 


NURSES AND NURSING—STUDY AND TEACHING 
Attitudes and problems of student nurses, M.D, 


Willman, XXII, 1953 


NUTRITION OF PLANTS see Plants—Nutrition 


OBSCURITY IN POETRY see Poetry 


OCCUPATION, CHOICE OF see Vocational guidance 


OCCUPATIONAL APTITUDE TESTS see Ability 
—Testing 


OCCUPATIONS 


. 


The development of concepts about occupational 
status. D.D. Simmons, 
XXII, 2066 


OCEAN TRANSPORTATION see Shipping 


OIL-PAINTING see Painting 
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OLEFINES 


Reactions of diazo compounds with nitroolefins,. 
H,G, Braxton, Jr, XXII, 1823 


O'NEILL, JAMES MILTON, 1881- 


James Milton O'Neill — pioneer in speech edu- 
cation, E,F, Covelli, XXII, 2103 


OPERA—THE WEST 


A history of resident opera in the American West, 
R.L, Davis. XXII, 2023 


OPERATIONAL ANALYSIS see Operations research 


OPERATIONS RESEARCH 


The administration of industrial operations re- 
search, R.C, Meier, XXII, 1855 


OPINION, PUBLIC see Public opinion 
OPTICAL GLASS see Glass, Optical 


ORAL INTERPRETATION 


Theories and methods of representative con- 
temporary poets as readers of their own 
poetry. J.E, Wray. XXII, 2109 


ORCHESTRAL MUSIC 


Patterns for orchestra, B. Wise. 


XXII, 2027 


ORDER OF DE MOLAY FOR BOYS 


DeMolay: the origin and development of a secret 
society. J.K, Rhoads. XXII, 2098 


ORESME, NICOLAS, BP., d, 1382, DE PRO- 
PORCIONIBUS VELOCITATUM IN MOTIBUS 


The treatise "De proporcionibus velocitatum in 
motibus," attributed to Nicholas Oresme, 
J.F. McCue, XX, 1955 


ORGANIZATION 


Criteria for systems models and their application 
to a socioles!. > theory of organizations. G, 
Andrew, XXII, 2092 


ORGANIZATIONS «ee Associations, institutions, 


etc, 
ORGANOMETALLIC COMPOUNDS 


The relation of structure to analytical behavior 
of the metal chelates of certain substituted 
8-quinolinols, J.M, Fresco, XXII, 1810 


ORIENTATION (STUDENTS) see Students 
ORTHO-DEHYDROXYBENZENE see Catechol 


ORTHOGONAL FUNCTIONS see Functions, 
Orthogonal 


OSTEOLOGY see Bones 


OVERTURES 


Overture for orchestra and Quintet for winds, 
W.S, Jones, XXII, 2023 


OVULATION 


Endocrine factors associated with variations in 
ovulation rate in the gilt. E.M, Rigor 
XXII, 2047 


OVUM 


The developmental role of material derived from 
the oocyte nucleus (germinal vesicle), R.E, 
Huff, XXII, 2113 


OXALIC ACID 


The association of molybdenum and oxalic acid 
with several mineral elements involved in the 
development of internai bark necrosis of the 
apple. D.R, Heinicke. XXIL, 1782 
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OXIDASES 
A naturally occurring substrate of mushroom 


polyphenol oxidase, D.H, Hughes, 
XXII, 1814 


A study of the oxidation of 1, 3-thiazane-4-car- 
boxylic acid by D-amino acid oxidase, R. L. 
Wolen, XXII, 1819 


OXIDATION 


Isotope effects in the oxidation of carbon-14- 
and tritium-labeled D-mannitols, L, J. T. 
Sniegoski, XXII, 1832 


A study of the oxidation of 1, 3-thiazane-4-car- 


boxylic acid by D-amino acid oxidase. R, L, 
Wolen, XXII, 1819 


OXINE see Hydroxyquinoline 
OXYPHENIC ACID see Catechol 
PACHYPSYLLA 


A study of the hackberry gallmaker genus Pachy- 
psylla (Homoptera: Psyllidae). 
XXII, 2117 


PAINTING 


Diderot's treatment of dramatic representation in 
theater and painting, J, French, Jr, 
XXII, 1997 


PANGENESIS see Heredity; Reproduction 


PARALYSIS, ANTERIOR SPINAL see Poliomye- 
litis 


PARALYSIS, INFANTILE see Poliomyelitis 
PARASITES—FISHES 
A contribution to the biology of caligoid copepods 


parasitic on acanthurid fishes of the Hawaiian 
Islands, A,G, Lewis, XX, 2114 


PARENT AND CHILD 


The use of the relationship inventory in the pre- 
diction of adjustment and achievement. G.P. 
Hollenbeck, XXII, 2063 


PARTIAL DIFFERENTIAL EQUATIONS see Dif- 
ferential equations, Partial 


PARTICLE ACCELERATORS 


A polarized proton source for a linear accelerator 
and measurement of polarization in scattering 
of protons on carbon, B,L, Donnally, 

XXII, 2039 


PARTIES, POLITICAL see Political parties 
PATRICK, SIMON, BP, OF ELY, 1626-1707 


Symon Patrick,1626-1707, Bishop of Ely: divine, 
theologian, ecclesiastical statesman, M.H, 
Pickard, XXII, 1968 


PEANUTS 


Inheritance studies of X-ray mutants and the ef- 
fect of the mutated background genotype on 
mutant expression in Arachis hypogaea L, 


P,J, Loesch, Jr, XXII, 1800 
PEAS—DISEASES AND PESTS 
The relationship of zoospores of Aphanomyces 
euteiches to the host root, J,L, Cunningham, 
XXII, 1787 
PECTINASE 
The purification and characterization of a fungal 


polygalacturonase, J,H, Kreisher. 


XXII, 1815 


PEDAGOGY see Education 


PEDOLOGY (CHILD STUDY) see Child study 


J.G, Riemann, 





PELOPONNESIAN WAR, 431-404 B,C, see Greece 
—History—Peloponnesian War, 431-404 B,C. 
PENAL INSTITUTIONS see Prisons 


PENNSYLVANIA—POLITICS AND GOVERNMENT 
—1865- 


The Leader administration in Pennsylvania with 
special reference to the function of program 
evaluation, R,M. Smith, XXII, 2060 


PEONAGE—WU,S, 


The non-free worker in post-Civil War American 
history. W.D, Wagoner. XXII, 1847 


PEPSIN 


Some effects of thermal acclimation on peptic 
digestive capacity in the black bullhead Icta- 
lurus melas (Raf.), F.G. Nordlie, 

XXII, 2116 


PEPTIC ULCER 
Gastric digestion with hypothermia: observations 


and applications. H,D,. Root, M.D, 
XXII, 1954 


PEPTIDES 


The mode of incorporation of a synthetic dipep- 
tide into chicken hemoglobin, J.P. Burnett, 
Jr. XXII, 1811 


Synthesis of N-lipoyl amino acids and peptides, 
W.T. Brady, XXII, 1822 


PERCEPTION 


Effects of economic value orientation upon per- 
ceptual and attitudinal responses to a persua- 
sive written communication, K.R, Kern, 

XXII, 2079 


Visual perception of form and school achievement 
(an exploratory study of the relationship be- 
tween form perception and school achievement 
among third grade pupils in the public schools 
of Montgomery County, Maryland). G.G. 
Justison, XXII, 1907 


PERILLA 


Floral histogenesis and physiology of Perilla. 
V. Raghavan, XXII, 1806 


PERIODICITY 


The influence of gibberellin on the vegetative 
growth responses of certain woody plants sub- 
jected to various photoperiods and thermo- 
periods, with special reference to Catalpa 


speciosa, G.R, McVey. XXII, 1783 


PERMUTATIONS 


Some marginal distributions associated with 
permutation cycles. M,O, Glasgow. 
XXII, 2014 


PEROXIDES 


I, The decomposition of cyclopropaneacetyl per- 
oxide, II, The decomposition of some t-butyl 
peresters derived from alicyclic acids. R.A. 
Cipriani, XXII, 1824 


PERSONALITY 


Alcoholism in women: some antecedents and 
correlates of remission in middle-class mem- 
bers of Alcoholics Anonymous, N,G, Dunlap, 

XXII, 1904 


An analysis of university student behaviors with 
measures of ability, attitude, performance and 
personality. R.E, Carney. XXII, 2073 


PERSONALITY TESTS 


Development of a personality test using social 
and self-perception inventories, R.W, Birk- 
man, XXII, 2061 
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PERSONNEL SERVICE IN HIGHER EDUCATION 


A study of personnel services in Protestant theo- 
logical schools. C.R, Atwater, XXII, 1872 


PERSONNEL SERVICE IN SECONDARY EDUCATION 


A study of the immediate effect of a one day appli- 
cation of guidance and counseling procedures 
upon selected ninth grade students, R.P. 
Koeppe. XXII, 1876 


PERTURBATION 


On the analytic properties of the 4-point function 
in perturbation theory, A.C.T. Wu, 
XXII, 2038 


PETROLOG Y—MAINE 


Hallowell granite and associated rocks, south 
central Maine. D.S, Barker. 


XXII, 1949 


PETROLOG Y—QUEBEC (PROVINCE) 


Petrology of dikes emplaced in the ultramafic 
rocks of southeastern Quebec, A, De, 
XXII, 1950 


PHEASANTS 


Role of weather in short-term population fluctu- 
ations of Wisconsin pheasants, F,H, Wagner. 
XXII, 1778 


PHENANTHRENE 


Vapor-liquid equilibrium in the system: n-hexa- 
decane—bibenzyl—phenanthrene at 100 mm, 
Hg. absolute, L.E, McMakin, Jr. 

XXII, 1930 


PHENLFORMIC ACID see Benzoic acid 


PHENOLS 


A naturally occurring substrate of mushroom 
polyphenol oxidase, D.H. Hughes. 
XXII, 1814 


PHENYL COMPOUNDS 


I, Reactions of compounds containing carbonyl 
functions over alumina. II, The synthesis of 


branched polyphenyls. R.B. Isaacson, 
XXII, 1827 


PHILOSOPHICAL GRAMMAR see Grammar, 
Comparative and general 


PHOSPHATASE 


Growth and development of the swine fetus: I. 
Measures of body size, organ weights and 
skeletal development, II, Time of appear- 
ance and quantitative estimation of intestinal 
lactase and alkaline and acid phosphatase, 

J.I, Sprague, Jr. XXII, 1771 


PHOSPHATES 


Studies on the possible occurrence of unrecog- 
nized phosphate compounds related to mus- 
cle contraction and oxidative phosphorylation, 
M.E, Dempsey. XXII, 1812 


PHOSPHORIC ACID 
A study of the acidity (Hp) and of some reaction 


mechanisms in polyphosphoric acid, R.G., 
Downing. XXII, 1825 


PHOTOCHEMISTRY 


A combined flash photolysis and shock wave 
method for the study of bromine atom re- 
combination over a wide temperature range. 
G, Burns, XXII, 1837 


PHOTOELASTIC METHOD see Photoelasticity 
PHOTOELASTICITY 
The diffraction of linearly polarized light by 


ultrasonic waves in transparent solids, M.P. 
Hagelberg. XXII, 2033 





PHOTOLYSIS (CHEMISTRY) see Photochemistry 


PHOTOSYNTHESIS 


Fish production studies in relation to photo- 
synthesis in the Laguna Madre of Texas. T.R. 
Hellier, Jr. XXII, 2112 


PHYSICAL CHEMISTRY see Chemistry, Physical 
and theoretical 


PHYSICAL EDUCATION AND TRAINING—TEACHER 
TRAINING 


A job analysis of women physical education 
teachers in selected senior high schools in 
Missouri with implications for teacher edu- 
cation. J.B. Jutten. XXII, 1915 


PHYSICAL FITNESS 
The effect of varying the rest-interval on re-test 
performance ina motor fitness battery. R.J. 
Sauers, XXII, 1902 
PHYSICAL GEOGRAPHY—MAINE 


The geology of the Rangeley quadrangle, Maine, 
V.D., Colombini., XXII, 1949 


PHYSICAL STAMINA see Physical fitness 
PHYSICIANS 


The doctor: change and conflict in American 
medical practice. W.G. Menke, 


XXII, 1953 


PHYSICIANS IN LITERATURE 


The concept of physician in the writings of Hans 
Carossa and Arthur Schnitzler. M.P. Alter. 
XXII, 1991 


PHYSICS—STUDY AND TEACHING (SECONDARY) 
An investigation of the opinions held by the sixty- 
two participating high school pupils toward a 
University of Wisconsin correspondence study 
physics course utilizing the Harvey White 
physics films, F.J.C, Mundt, 
XXII, 1877 


PHYSIOGRAPHY see Geology 
PHYSIOLOGICAL ACOUSTICS see Hearing 


PHYSIOLOGICAL EFFECT OF LIGHT ON PLANTS 
see Plants, Effect of light on 


PHYSIOLOGICAL PSYCHOLOGY see Psychology, 
Physiological 


PHYSIOLOGY OF PLANTS see Plant physiology 
PIANO MUSIC—ANAL YSIS, APPRECIATION 
Information theory applied to the analysis of a 
particular formal process in tonal music. 
Concerto grosso for flute, oboe, clarinet, 


and bassoon, and small orchestra, C, Bean, 
Jr. XXII, 2022 


PIGS see Swine 


PIMEPHALES PROMELAS see Fathead minnow 
PIONS see Mesons 


PIPE 


Gas pulsations in pipes, A,O, Converse, 
XXII, 1929 


Velocity profiles in turbulent non-Newtonian pipe 
flow. D.C, Bogue, XXII, 1928 


PISCES see Fishes 


PITUITARY BODY 


Identification of the adrenocorticotrophin- produc- 
ing ceils by autoradiographic study of the rat 
hypophysis. E.R, Siperstein, XXII, 1792 





PLANNING, ECONOMIC see Economic policy; and 
subdivision Economic policy under names of 
countries, e.g. United States—Economic policy 


PLANT AND EQUIPMENT INVESTMENTS 
see Capital investments 


PLANT ASSIMILATION see Plants—Assimilation 


PLANT EMBRYOLOGY see Botany—Embryology 


PLANT NUTRITION see Plants—Nutrition 


PLANT PHYSIOLOGY 
The comparative xerophytism of individual sun- 
flower leaves relative to their age and location 


‘ along the stem axis. C.H. Baer. XXII, 1802 


PLANT REGULATORS see Growth promoting sub- 
stances 


PLANT SUCCESSION 


The effects of fire on some upland vegetation 
types. R.J. Vogl. XXII, 


1808 
PLANTS—ASSIMILATION 
The rates and mechanisms of manganese reten- 
tion and release in soils. W.L. Rivenbark, 
XXII, 1765 
PLANTS—-ECOLOGY see Botany—Ecology 
PLANTS—EMBRYOLOGY see Botany—Embryology 


PLANTS—HYBRIDIZATION see Hybridization, 
Vegetable 


PLANTS—METABOLISM 


The effect of fluoride on glucose catabolism in 
plant leaves. C.W, Ross. XXII, 1807 


PLANTS—NUTRITION 


Potassium, magnesium, and calcium nutrition of 
Pinus taeda L, E,I, Sucoff, XXII, 1807 


Sources of sulfur for crop plants in Michigan and 


its effects on their growth and composition, 
H,K, Cressman, XXII, 1780 


PLANTS—OECOLOGY see Botany—Ecology 


PLANTS, EFFECT OF FLUORIDES ON 


The effect of fluoride on glucose catabolism in 
plant leaves, C.W. Ross, XXII, 1807 


PLANTS, EFFECT OF LIGHT ON 


The stimulatory effect of low intensity light on 
the heterotrophic growth of Chlorella, L.J. 


McBride, XXII, 1805 


PLANTS, EFFECT OF RADIATION ON 


Effects of ionizing radiation on the nucleic acids 


during barley embryonic development. C.W. 
Chang. XXII, 1803 


PLASMA (IONIZED GASES) 


An energy principle for the stability of hydro- 
magnetic plasmas in equilibrium motion, 
R.W, Bussard, XXII, 2032 


A kinetic theory approach to the structure of 
shock waves in a fully ionized gas. Y.C. 
Whang. XXII, 2037 


Part I: 
and radiation, Part II: 
in a bounded plasma, 


Quantum kinetic equations for plasmas 
Cyclotron instabilities 
P.B, Burt, 
XXII, 2032 


PLATINUM 


I, Lower iodides of niobium, II, Allylamine 
complexes of platinum(I]), W.E. Thun. 


XXII, 1821 
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PLAY DIRECTION (THEATER) see Theater 
—Production and direction 


POETRY 


Theories and methods of representative con- 
temporary poets as readers of their own 
poetry. J.E, Wray. XXII, 2109 


POLAR EXPEDITONS see Antarctic regions 
POLIOMYELITIS 


Crossed dominance of hand and eye in relation to 
poliomyelitis, D, Trembly. 
XXII, 1913 


POLITICAL ECONOMY. see Economics 


POLITICAL PAR TIES—NIGERIA 


Nigerian political parties: the social basis and 
structure of a party system in emergent 
Africa, R.L, Sklar, XXII, 2054 


POLITICAL SCIENCE—HISTORY—U,S. 


The political thought of E.L, Godkin, D,S, Keene, 
XXII, 2051 


The rise of scientific value relativism in Ameri- 
can political science, J,A, Hobbs. 
XXII, 2051 


POLITICS, PRACTICAL—CASE STUDIES 
The politics of State-taxation: a case study of 


decision-making in the New Jersey Legisla- 
ture. T.J, Anton, XXII, 2048 


POLLS see 
POLYHEDRA 


Elections 


Upper and lower bounds for the capacitance of the 
regular solids, W.E, Parr, 
XXII, 2018 
POLYMERS AND POLYMERIZATION 


Studies in ionic copolymerization, R.J. Boudreau, 
XXII, 1836 


POLYNOMIALS, ORTHOGONAL see Functions, 
Orthogonal 


POLYPHOSPHATES 
A study of the ribonucleic acid- polyphosphate 
complexes isolated from Anabaena variabilis 


and synchronized Chlorellapyrenoidosa, D.L, 
Correll. XXII, 1811 


POLYPLODY 


The effects of triploidy and metamorphosis on the 
free amino acids of urodele larvae, S, Price, 
XXII, 2117 


POPULATION 


Investment allocation and population growth, P.G. 
Demeny. XXII, 1869 


POPULATIONS, ANIMAL see Animal populations 
PORK 
Biochemical properties of pork muscle and their 
relationship to quality. R.G. Kauffman, 
XXII, 1769 
PORPHYRIN AND PORPHYRIN COMPOUNDS 
Chromatographic studies on the distribution and 


biosynthesis of the porphyrins, E.G, Larsen. 
XXII, 1815 


POSITION ANALYSIS see Topology 
POSITIVE ELECTRONS see Positrons 


POSITRONS 


. Mn°”, Co"4, and 
XXII, 2041 


The positron spectra of v4 
Cu58, J.H, Miller, II. 





POTASSIUM FERRATE PROBATION. STUDENT see Student probation 


The kinetics of the decomposition of potassium PROBLEM CHILDREN 
tetraoxoferrate (VI) in aqueous solution, J.S, 
Magee, Jr. XXII, 1840 Relationship of certain factors to successful case 

closure in a child guidance clinic. H.J, Fahs. 


XXII, 2069 
POTASSIUM IN SOILS see Soils—Potassium content 
PROBLEM SOLVING 
POTENTIAL FUNCTIONS see Differential equa- 


tions, Partial Oral problem-solving performances of superior 


high school students, J.J. Cody. XXII, 1874 
POULTRY 
PRODUCE TRADE—SPANISH AMERICA 
The mode of incorporation of a synthetic dipep- 
tide into chicken hemoglobin. J,P. Burnett, 
Jr. XXII, 1811 


Market organization patterns and related prob- 
lems in Latin America, J.A, Olivieri-Rodri- 
guez. XXII, 1850 

POULTRY—FEEDING AND FEEDS 

PRODUCTION-LINE METHODS see Assembly-line 


Essential amino acid composition of a balanced methods 


chick diet, D.C, Dobson, XXII, 1813 





| PROGNOSIS OF SCHOLASTIC SUCCESS see Pre- 
Studies on the role of zinc in poultry nutrition, diction of scholastic success 


D.L, Blamberg. XXII, 1767 
7 PROGRAMS, RADIO see Radio programs 


| 
POWER (SOCIAL SCIENCE) PROPAGANDA, AMERICAN—ITALY 
The effect of variation in power pattern on the 
formation of coalitions in tetrads, L.A.M. 
Shears, XXII, 2091 


The organization and operations of American 
information and propaganda activities in 
early postwar Italy. W.S, Caldwell. 
XXII, 2056 


Ww 
POWER, EXECUTIVE see Executive power PROPHETS 


PRACTICAL POLITICS see Politics, Practical The educational contribution of the Hebrew proph- 

ets, W.R, Shunk, XXII, 1899 
PRACTICE TEACHING see Student teaching 

PROTECTION OF WILD LIFE see Wild life 

PRAIRIES Conservation of 
Ecological relationships on a prairie in southern PROTEIDS see Proteins 
Wisconsin, R.L, Burgess. XXII, 1803 
PROTEINASE, ACID see Pepsin 
PREACHING 


PROTEINS 
The journals and letters of John Wesley on 


preaching. L.A, Dygoski. XXII, 2105 Deviations in serum proteins associated with 


Eimeria bovis infections in calves and some 


related immune reactions. P.R. Fitzgerald, 
II, 2111 





PREACHING—HISTOR Y—WvU,S. 


A rhetorical study of the preaching of Charles 
Edward Jefferson, F.J. Speckeen. 
XXII, 2107 


The effects of triploidy and metamorphosis on the 
free amino acids of urodele larvae. S, Price. 
XXII, 2117 

PRECIPITIN see Serum 


PROTONS 
PREDICTION OF CRIMINAL BEHAVIOR. see 


‘ ‘ 3 
Criminal behavior, Prediction of Polarization of protons from the He (d, p)He* 


reaction, R.I, Brown, XXIJ, 2038 
PREDICTION OF SCHOLASTIC SUCCESS 
A polarized proton source for a linear accelerator 
and measurement of polarization in scattering 
of protons on carbca. B.L. Donnally. 
XXII, 2039 


The contribution of EPPS scores to differential 
and multiple absolute academic prediction. 
P, Shanker, XXII, 2065 


PRESBYTERIAN CHURCH—mMISSIONS 





PRUSSIA—FOREIGN RELATIONS—1815- 1870 


The Alaska labors of Sheldon Jackson, 1877-1890. | 
! 


T.C, Hinckley, Jr. XXII, 1962 Prussian foreign policy during the new era, 1858- 


1862, (Parts lIandII), J.F. Heininger. 


PRESBYTERIAN CHURCH IN THE U.S,—EDU- XXII, 1961 


ito PSEUDO-ROMANTICISM see Romanticism 

Principles for evaluating the Covenant life cur- 
riculum of the Board of Christian Education, 
Presbyterian Church in the United States, 
R.K, Gladden, XXII, 1914 


PSYCHOLOGICAL TESTS see Mental tests 


PSYCHOLOGY 


PRESERVATION OF WILD LIFE see Wild life 
Conservation of 


PRIESTS IN LITERATURE see Clergy in literature 


Effects of external control and ambiguous infor- 
mation on generalized expectancy changes for 
self and others. J.M, Parrish. 





XXII, 2070 


PRINCIPALS, SCHOOL see School superintendents 
and principals 


PRISONS—NEW YORK (STATE)—HISTORY 


Interpersonal stimuli as interference in a sorting 
task, M.J. Brodsky. XXi1, 2068 


The use of the relationship inventory in the pre- 
diction of adjustment and achievement. G.P. 
Hollenbeck. XXII, 2063 


Punishment and reformation in New York, 1796- 
1861: a study in prison reform, W.D, Lewis. 
XXII, 1965 


PSYCHOLOGY, CHILD see Child study 


An evaluation of the worth of some selection in- 
J.S, Williams, 


PSYCHOLOGY, CLINICAL see Clinical psychology 


dices, XXII, 2022 


Two problems in the theory of stochastic branch- 


J.W, Bishir. PSYCHOLOGY, EXPERIMENTAL see Psychology, 


ing processes, 
Physiological 


| 
| 
PROBABILITIES | 


XXII, 2012 
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PSYCHOLOGY, FORENSIC 


Sex bias in experimental juries. D.G. White, 
XXII, 2092 


PSYCHOLOGY, LEGAL see Psychology, Forensic 
PSYCHOLOGY, PHYSIOLOGICAL 


Behavioral efficiency in a visual monitoring task 
as a function of signal rate and observer age, 
C.M, York, XXII, 2085 


Differential amygdala and posterior hypothalamic 
EEG correlates of conditioning in unrestrained 
cats. U, Gonik, XXII, 2075 


The effect of phase on the quality of a two- 
component tone, J.H, Craig. 
XXII, 2074 


Eyelid conditioning as a joint function of con- 
ditioned and unconditioned stimulus intensity. 
P,W, Horn, XXII, 2079 


The role of taste stimulation in the prefeeding 
effect. J.M. Loeb, XXII, 2080 


A test of Spence- Taylor hypotheses on learning 
and drive, T.P, Makres, XXII, 2081 


Vertical organization of the auditory cortex of 
the cat. D.E, Parker, XXII, 2082 


PSYCHOLOGY OF COLOR see Color-——Psychology 


PSYCHOLOGY OF LEARNING see Learning, 
Psychology of 


PSYCHOPHYSICS see Psychology, Physiological 
PTERIDOPHYTA—MINNESOTA 


Comparative morphology of spores of the ferns 
and fern allies of Minnesota. N.A. Maloney. 
XXII, 1805 


PUBLIC OPINION—U,S, 


Roosevelt and the coming of World War II: an 
analysis of the war issues treated by Franklin 
D, Roosevelt in selected speeches, October 5, 
1937 to December 7, 1941. R.L. Towne, Jr, 

XXII, 2108 


The wound in the heart: American responses to 
and interpretations of the Spanish Civil War, 
A, Guttmann, XXII, 1960 


PUBLIC-SCHOOL MUSIC see School music 


PUBLIC SECURITIES see Securities 
PUBLIC UTILITIES—U.S, 


The public-utility status of commercial ware- 
housing in the United States: an investigation 
into its history, scope, and justification, A.G, 
Sweetser. XXII, 1858 


PUBLIC UTILITIES—WISCONSIN—TAXA TION 


The shared utility tax and public school support 
in Wisconsin, M.F, Grabowska. 
XXII, 1883 


PYRIDINIUM OXIMES 


Studies in the chemistry of formyl (and keto)- 
pyridinium oximes. E,J, Poziomek, 


XXII, 1831 


PYRIDINIUM SALTS 


Investigation of stable free radicals formed by 
electroreduction of N-alkylpyridinium salts, 
W.M, Schwarz, Jr, XXII, 1843 


PYROCATECHENIC ACID see Catechol 
PYROCATECHOL see Catechol 
QUACK-GRASS see Quitch-grass 
QUAILS—DISEASES 


The toxicology of commercial formulation of 
Bacillus thuringiensis Berliner to Japanese 
quail and house fly larvae. A,L, Borgatti. 

XXII, 2110 


QUANTUM ELECTRODYNAMICS 


Part I: Quantum kinetic equations for plasmas 
and radiation. Part II: Cyclotron instabilities 
in a bounded plasma, P.B. Burt. 


XXII, 2032 


QUANTUM FIELD THEORY 


On analytic regularization in relativistic quantum 
field theory. J, McKenna, 
XXII, 2034 


On the analytic properties of the 4-point function 
in perturbation theory. A.C.T, Wu. 
XXII, 2038 


On the analytic properties of the vertex function 
with mass spectral conditions. W.S, Brown, 
XXII, 2031 


QUANTUM STATISTICS 


Selected topics in the interaction of spin zero 
bosons with the electromagnetic field. J.W. 
Benoit. XXII, 2038 


QUARTETS, STRING see String quartets 
QUITCH-GRASS 
The role of Agropyron repens in the germination 
and growth of certain crop plants, J.H. Ohman, 
XXII, 1789 
A study of factors affecting the bud dormancy of 


quackgrass (Agropyron repens (L.) Beauv.) 
R.E, Meyer. XXII, 1784 


RADIATION 


Angular correlation of annihilation radiation, 
J.B, Ashe, XXII, 2042 


RADIATION—EFFECT ON GERMANIUM see 
Germanium, Effect of radiation on 


RADIATION—EFFECT ON PLANTS see Plants, 
Effect of radiation on 


RADIATION, SOLAR see Solar radiation 
RADICALS (CHEMISTRY) 


Investigation of stable free radicals formed by 
electroreduction of N-alkylpyridinium salts. 
W.M. Schwarz, Jr. XXII, 1843 





Selected free radicals containing divalent nitro- 
gen, H.J.S, Winkler. XXII, 1833 


RADIO IN EDUCATION 


| 

| 

| 

| A study of the factors influencing the acceptance 

| or rejection by program directors of Michigan 
radio stations of adult education programs pro- 
duced and distributed by Radio Station WKAR, 
| Michigan State University, East Lansing, 

} 

| 

| 


XXII, 1898 


Michigan, L.T. Frymire, 
RADIOACTIVE ISOTOPES see Radioisotopes 


RADIOACTIVITY 


Half-lives of certain nuclear levels. T.D. Nainan, 


XXII, 2041 
RADIOISOTOPES 


The positron spectra of y*® Mn°?, Co”, and 
Cu°8, J,H, Miller, III. XXII, 2041 


RAILROAD LAND GRANTS—TAXATION—WU.S, 
Railroads, lands, and politics: the taxation of 


the railroad land grants, 1864-1897. L.E. 
Decker. XXII, 1957 





RANA see Frogs 


RANA PIPIENS 





Variation in Rana pipiens Schreber in Texas. 
| W.H. McAlister. XXII, 2114 


| RANK see Social classes 





RATIO SCALE (PSYCHOLOGY) 


DJ, Stern, 
XXII, 2084 


A ratio scale of abnormal behavior, 


RATIONALIZATION OF INDUSTRY see Industrial 
management 


RAYS, INVISIBLE see Spectrum, Infra-red 
RAYS, ROENTGEN see X-rays 


REACTION RATE (CHEMISTRY) see Chemical 
reaction, Rate of 


REACTORS, CHEMICAL see Chemical reactors 


READING (SECONDARY EDUCATION) 


The relationship between awareness of structural 
relationships in English and ability in reading 
comprehension, R,.C, O'Donnell. 

XXII, 1989 


A study of reading instruction in Wisconsin public 
secondary schools in 1955 and 1960 with spe- 
cial reference to teachers of English, E.J. 
Hutchinson, XXII, 1921 


READING, INTERPRETATIVE see Oral interpre- 
tation 


READING, PSYCHOLOGY OF 


Visual perception of form and school achievement 
(an exploratory study of the relationship be- 
tween form perception and school achievement 
among third grade pupils in the public schools 
of Montgomery County, Maryland), G.G, 


Justison, XXII, 1907 


Word recognition in the upper and lower visual 
fields, K.N, De Young. XXII, 2074 


REAL ESTATE LOANS see Mortgage loans 


REAL PROPERTY—TAXATION see Land 
—Taxation 


REASONING 


An analysis and synthesis of theory constructs in 
educational administration, A,L, Roaden, 
XXII, 1892 


RECOLLECTION (PSYCHOLOGY) 


Affective components of early recollections, R.E, 
McCarter, XXII, 2090 


RECURSIVE FUNCTIONS 


The independence of transfinite induction up to 
ur in recursive arithmetic. J, R. Guard. 
XXII, 2015 


REDUCTION, ELECTROLYTIC 


Investigation of stable free radicals formed by 
electroreduction of N-alkylpyridinium salts, 
W.M. Schwarz, Jr. XXII, 1843 


REINFORCEMENT (PSYCHOLOGY) 


Effects of nonreinforced trials in some two-choice 


learning experiments. J.G, Greeno, 
XXII, 2076 


Reversal learning in rats as a function of percent- 
age reinforcement and degree of overlearning. 
A, Erlebacher, XXII, 2075 


Some effects of hunger and frequency of rein- 
forcement on timing. S.H. Revusky. 
XXII, 2091 


RELATIVISTIC QUANTUM FIELD THEORY 
see Quantum field theory 


RELATIVITY (PHYSICS) 


The equations of diffusion in the specil theory 
of relativity. G. Schay, Jr. 


XXII, 2036 
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RELIGIOUS EDUCATION—CURRICULA 


Principles for evaluating the Covenant life cur- 
riculum of the Board of Christian Education, 
Presbyterian Church in the United States. 
R.K, Gladden, XXII, 1914 


RELIGIOUS LIFE see Students—Religious life 


REPLACEMENT OF INDUSTRIAL EQUIPMENT 


Capital equipment replacement policy: a statisti- 
cal inquiry into the replacement of city buses. 
R,L, Cherry. XXII, 1867 


with special reference to the MAPI urgency 


rating. M.M, Dryden, XXII, 1854 


REPORTING TO EMPLOYEES see Employees, 
Reporting to 


REPRODUCTION 


Factors regulating the reproductive cycle of 
mammalian cells in vitro. T,E. Stubblefield. 
XXII, 1818 


| 


' 
Economic replacement and the criterion problem: 
| 
| 
| 


RESEARCH, INDUSTRIAL 


Investment in research and development: a sta- 
tistical study. M.M, Hall, XXII, 1870 


RESETTLEMENT see Land settlement 


RESIDENTIAL MOBILITY 


Changing neighborhood: a study of racial tran- 
sition, E,P, Wolf. XXII, 2101 


REST 


The effect of varying the rest-interval on re-test 
performance in a motor fitness battery. R.J. | 
Sauers, XXII, 1902 | 

| 


RETIREMENT 
The relationship of work experience to orientation 
toward retirement. L. Johnson, XXII, 2090 
REUTHER, WALTER PHILIP, 1907- 


A rhetorical study of the speaking of Walter 
Philip Reuther on matters of public policy, 
M,L, Cubbage. XXII, 2104 


RHIZOPUS 
The purification and characterization of a fungal 
polygalacturonase, J.H, Kreisher, 
XXII, 1815 
RIEMANN SPACE see Spaces, Generalized 
RING DOVE see Streptopelia rhizoria 


RIO GRANDE VALLEY—DESCRIPTION AND 
TRAVEL 


The lower Rio Grande region in Tamaulipas, 
Mexico. M.H, Smith, XXII, 


1947 


ROBINSON, EDWIN ARLINGTON, 1869-1935 


Character and structure in Edwin Arlington 
Robinson's major narratives. J.V. Foy. 


XXII, 1996 


ROCKET MOTORS, LIQUID PROPELLANT see 
Liquid propellant rockets 


ROCKET MOTORS, SOLID PROPELLANT see 
Solid propellant rockets 


ROCKS, CRYSTALLINE AND METAMORPHIC 
Hallowell granite and associated rocks, south 


central Maine, D,S, Barker. 
XXII, 1949 


ROENTGEN RAYS see X-rays 


ROMANCE LANGUAGES—GLOSSARIES, VOCABU- 
LARIES, ETC, 


A glossary of sea terms in old Venetian portolani, 
E.L, Bremner, XXII, 1985 


ROMANTICISM—ENGLAND 


The Brontes and romantic views of personality, 
K,.C, Odom, XXII, 2004 


Wit and humor in the English romantic period, 
L.H, Hilton, XXII, 1978 


ROOSEVELT, FRANKLIN DELANO, 1882-1945 
Roosevelt and the coming of World War II: an 
analysis of the war issues treated by Franklin 
D, Roosevelt in selected speeches, October 5, 


1937 to December 7, 1941. R.L. Towne, Jr, 
XXII, 2108 


ROOT-ROT OF PEAS see Aphanomyces euteiches 


ROSES—DISEASES AND PESTS 


Biology and control of rose powdery mildew. D,L, 
Coyier, XXII, 1787 


RUBBER-SHEET GEOMETRY see Topology 


RUMEN—BACTERIOLOGY 


Amino acid metabolism by rumen microorgan- 
XXII, 1770 
” 


isms, T.R. Lewis, 


RUSSIA—POLITICS AND GOVERNMENT—1917- 


The general supervision function of the Soviet 
Procuracy. G.G, Morgan, XXII, 2057 


RUSSIAN SATELLITES see Communist countries 


SAFETY EDUCATION 


A determination of the prevalence of certain 
harmful safety misconceptions among seventh 
and eighth grade pupils. P.L. Douglass. 

XXII, 1952 


SALESMEN AND SALESMANSHIP 


A study of the effect of sales effort on sales 
volume, C.J, Nouri. XXII, 1856 


SALT 


The effects of sodium chloride on the drying char- 
acteristics of a refractory hardwood, J.G., 
Haygreen, XXII, 1774 


SAND, GEORGE, pseud, of MME, DUDEVANT, 
1804-1876 


The reputation of George Sand in Victorian Eng- 
land (1832-1886), P.G, Blount, 
XXII, 1974 


SAUSAGES 


The effect of various binders and meats on the 
palatability and processing characteristics of 
bologna, E,H, Rongey. XXII, 1945 


SAVING AND INVESTMENT—UKRAINE 


Ukrainian capital and the Soviet economy, Z.L, 
Melnyk. XXII, 1864 


SCATTERING OF LIGHT see Light—Scattering 


SCHIFF BASES 


Kinetics of Schiff base formation in dioxane. D.H. 
O'Brien, XXII, 1841 


SCHIZOPHRENICS 


The effects of dependency and dependency-anx- 
iety on schizophrenics' rate of learning under 
conditions of social reward and punishment, 
A.R, Goldman, XXII, 2063 


Interpersonal stimuli as interference in a sorting 
task. M,J, Brodsky. XXII, 2068 


A search for important stimulus variables in the 
early family relationships of schizophrenic 
patients. R.F. Horner. 

XXII, 2070 





Some behavioral characteristics of a sub-group 
of female ambulatory schizophrenics. C.R, 
DeWitt. XXII, 2068 


SCHNITZLER, ARTHUR, 1862-1931 


The concept of physician in the writings of Hans 
Carossa and Arthur Schnitzler, M.P. Alter, 
XXII, 1991 


SCHOOL ADMINISTRATION see School management 
and organization 


SCHOOL ADMINISTRATORS see School superin- 
tendents and principals 


SCHOOL ARCHITECTURE see School-houses 


SCHOOL BOARDS 


A study of the causes of discordant school boards, 
FE, Williamson, XXII, 1896 


SCHOOL BUILDINGS see School-houses 
SCHOOL DISTRICTS—TEXAS 


A study of the tertiary trade area as an inter- 
mediate school administrative unit in Texas. 
J.E, Mitchell, XXII, 1889 


SCHOOL FUNDS see School lands 


SCHOOL- HOUSES 


Relationships between the comprehensiveness 
of school plant planning procedures and the 
quality of resultant school plants. S.C. 
Campbell. XXII, 1880 


SCHOOL-HOUSES—CHICAGO 


The development of educational criteria for new 
elementary schools in Chicago, J.J. McNicho- 
las, Jr. XXII, 1889 


SCHOOL-HOUSES—SAN ANTONIO, TEXAS 


A critical analysis of plant rehabilitation, moder- 
nization,and new construction needs of the San 
Antonio independent school district for the 
school years 1960-1961 through 1965-1966, 
E.S, Rambo, XXII, 1891 


SCHOOL INSPECTION see School management and 
organization 


SCHOOL LANDS—SOUTH DAKOTA 


The derivation and distribution of the income 
from the South Dakota permanent school fund 
and school lands. G.A, Diedtrich, 


XXII, 1881 


SCHOOL LIBRARIES 


The teacher's role in library service; an investi- 
gation and its devices, S,M, El-Hagrasy. 
XXII, 1010 


SCHOOL LIFE see Students 


SCHOOL MANAGEMENT AND ORGANIZATION 


An analysis and synthesis of theory constructs in 

educational administration, A.L, Roaden, 

XXII, 1892 

Community leadership and-public school politics: 
two case studies, A, Rosenthal, 

XXII, 2053 


SCHOOL MANAGEMENT AND ORGANIZATION 
—TEXT-BOOKS 


An analysis of textbooks of educational adminis- 
tration at the elementary, secondary and 
general level of education, L.M, Padhya, 


XXII, 1890 


SCHOOL MANAGEMENT AND ORGANIZATION 
—IRAN 


Superintendents' perceptions of decision-making 
in the Iranian schools. M.A, Toussi. 


XXII, 1894 
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SCHOOL MANAGEMENT AND ORGANIZATION 
—NEW YORK (STATE) 


Administrative staffing practices in the public 
schools of New York State for the school year 
1959-1960 with comparisons of similar prac- 
tices for the school year 1954-1955. J.A, 
Prentice. XXII, 1891 


SCHOOL MUSIC—INSTRUCTION AND STUDY 


A survey of the attitudes of 2594 Wisconsin ele- 
mentary school pupils toward their learning 
experiences in music. O.H. Broquist. 

XXII, 1917 


SCHOOL ORGANIZATION see School management 
and organization 


SCHOOL PERSONNEL MANAGEMENT 
A study of the relationship of FIRO-B measures 
of compatibility to teacher satisfaction and 


congruence of role expectations for the princi- 
pal. J. Vodacek, Jr, XX, 1895 


SCHOOL SUPERINTENDENTS AND PRINCIPALS 


The relationship of role expectations and the be- 
havior of school superintendents in the State 
of Minnesota, D,L, Duncanson, 

XXII, 1881 


A role analysis of the school principalship. M. 
Gray. XXII, 1884 


SCHOOL SUPERINTENDENTS AND PRINCIPALS, 
RATING OF 


Typal sets and syndromes of administrative be- 


havior, R.B, Smawley. XXII, 1893 


SCHOOL TEACHING see Teaching 


SCHOOL TRUSTEES see School boards 


SCHOOLHOUSES see School-houses 


SCHOOLS—MANAGEMENT AND ORGANIZATION 
see School management and organization 


SCHOOLS—-PERSONNEL MANAGEMENT see 
School personnel management 


SCIENCE, MENTAL see Psychology 


SCIENCE, POLITICAL see Political science 


SCIENCE, SOCIAL see Sociology 


SCIENTIFIC MANAGEMENT see Industrial 
Management 


SCOTLAND—HISTORY—VJAMES V, 1513-1542 


The personal reign of James V, King of Scots, 
1528-1542, J,W, Ferguson, XXII, 1959 


SECURITIES 
Mathematical programming in portfolio selection. 
N.R, Paine, XX, 1865 


SEEDLINGS 


Some physico-chemical properties of weathering 
coal spoils and their influence on the growth 
of pine seedlings. G.L. Lowry. XXII, 1774 


SEGREGATION IN HOUSING see Discrimination in 
housing 


SELECTIVE ABSORPTION see Absorption spectra 
SELF-CONSCIOUSNESS 


A dimension analysis of the academic self-con- 
cepts of eleventh grade under- and overachiev- 
ing students, D.A, Payne. XXII, 1909 


SELF-EVALUATION 


Situational structure and self evaluation, M.B. 
Rosenberg. XXII, 2072 





| 
| 
| 
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SELF-KNOWLEDGE IN LITERATURE 


Comic self-discovery in Jane Austen's novels, 
W.O, Binkley. XXII, 1992 


SELF-RATING see Self-evaluation 


SEMICONDUCTORS 
Selective radiation properties of particulate 
semiconductor coatings on metal substrates. 


D.A, Williams, XXII, 1931 


SEMINARIES, THEOLOGICAL see Theological 
seminaries 


SERIES, FOURIER see Fourier series 
SERIES, MACLAURIN'S see Series, Taylor's 
SERIES, TAYLOR'S 


Sets of points of non-uniform convergence of 
Taylor series and trigonometric series, D.R. 
Lick, XXII, 2017 


SERIES, TRIGONOMETRIC see Fourier series 


SERUM 
Deviations in serum proteins associated with 
Eimeria bovis infections in calves and some 
related immune reactions, P.R,. Fitzgerald. 
XXII, 2111 
SERVANT OF JEHOVAH 


The servant Christology in the New Testament, 
L,.S. Mudge. XXII, 2088 


SERVANT OF YAHVEH see Servant of Jehovah 
SERVITUDE see Peonage 


SETTLEMENT OF LAND see Land settlement 


SEWAGE—ANALYSIS 


Analysis of lipids in sewage, sludge, and industrial 
wastes, R.C, Loehr. XXII, 1944 


SEWAGE—PURIFICATION 


A quantitative study of the enteric viruses in 
sewage, J.R. Frey. XXII, 1795 


SHAKESPEARE, WILLIAM—CHARACTERS 
—VILLAINS 


Shakespeare's intellectual villains, R.j, McNa- 
mara, XXII, 2003 


SHAKESPEARE, WILLIAM—CRITICISM AND 
INTERPRETATION 


The influence of the theatre on Coleridge's Shake- 
sSpearean criticism, J.R. deJ, Jackson, 
XXII, 2000 
SHAKESPEARE, WILLIAM—TRAGEDIES 


Choral commentary in Shakespearean tragedy, 1 
D.C, Frye, XXII, 1997 | 


SHEEP—FEEDING AND FEEDS 


Some aspects of ewe and lamb nutrition. P.L, 
Wright. XXII, 1772 


SHELL MODELS (NUCLEAR PHYSICS) see Nuclear 
shell theory 


SHIDEHARA, KIJURO, 1872-1951 


Japan's China policy, 1929-1931 - a fateful failure, 


SHOCK WAVES 
A combined flash photolysis and shock wave 
method for the study of bromine atom re- 


combination over a wide temperature range, 
G, Burns, XXII, 1837 


A kinetic theory approach to the structure of 
shock waves in a fully ionized gas. Y.C,. 
Whang, XXII, 2037 

SIAMESE LANGUAGE—SYNTAX 


A comparative study of English and Thai syntax, 
C, Chaiyaratana, XXII, 1986 


SICILIAN EXPEDITION, 415-413 B,C. see Greece 
—History—Peloponnesian War, 431-404 B,C, 


SIDEREAL SYSTEM see Stars 


SIGHT see Vision 
SILICON 
An investigation of surface states at a silicon/ 


silicon- oxide interface employing M-O-S 


diodes, L.M, Terman, XXII, 1937 


SKIN FRICTION (HYDRODYNAMICS) see Frictional 
resistance (Hydrodynamics) 


SLAVERY AND SLAVES IN LITERATURE 


The antislavery novel, 1836-1861, D.E, Liedel. 
XXII, 1965 


SLAVERY IN LIBERIA 


the slavery crisis, 
XXII, 1967 


United States and Liberia: 
1929-1935. P.E, Norris. 


SMALL BUSINESS—WISCONSIN—FINANCE 


The availability of credit to Wisconsin small busi- 
ness, G,L, Finn, XXII, 1863 


SMALL BUSINESS INVESTMENT COMPANIES 


Development of the small business investment 
company program, D.E, Vaughn, 


XXII, 1865 


SMALL GROUPS 


The effect of variation in power pattern on the 
formation of coalitions in tetrads, L.A,M, 
Shears, XXII, 2091 


Perception of order, and morale in small group 
situations, F.W, Koenig. XXII, 1908 
SMOLLETT, TOBIAS GEORGE, 1721-1771 


The changing patterns of humor in the novels of 
Tobias Smollett. M.H.S. Wagoner. 
XXII, 1982 


SOCIAL CASE WORK 


The reliability of casework diagnostic judgments 
in marital problem cases at intake in a family 
agency. J.A, Crane, XXII, 2094 


SOCIAL CHANGE 


Some social correlates of the transitional phase 
of change from the traditional to the modern 
way of life: an exploration among Egyptian 
secondary school and college youth 1954-1955, 
G.H, Gardner, XXII, 2095 


SOCIAL CHANGE—CASE STUDIES 


Social change: major value-systems of Latvians 





D.B. Ramsdell, XXII, 1968 


A history of steamboating on the upper Missouri 


River, W.E, Lass, XXII, 1964 


} 
SHIP PING-~MISSOURI RIVER | 
| 
SHIP PING—U,S. 


The Federal promotion of ocean shipping. J.M. 
Patterson, XXII, 2059 


at home, as refugees, and as immigrants, 
(Volumes one and two), J, Veidemanis, 
XXII, 2099 


SOCIAL CLASSES 


The sociology of stratification: a theory of the 
power structure of society. J.D. Kelley. 
XXII, 2096 


SOCIAL CONDITIONS see subdivision Social 


conditions under names of countries, e. g. 
Nigeria—Social conditions 
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SOCIAL PROBLEMS IN EDUCATION see Edu- 
cational sociology 


SOCIAL SCIENCE see Sociology 


SOCIAL SERVICE—CASES see Social case work 


SOCIAL STATUS 


The development of concepts about occupational 
status. D.D, Simmons. 
XXII, 2066 


SOCIAL STRATIFICATION see Social classes 


SOCIALLY HANDICAPPED CHILDREN see Prob- 
lem children 


SOCIETY AND EDUCATION see Educational 
sociology 


SOCIOLOGY 


Criteria for systems models and their application 
to a sociological theory of organizations, G, 
Andrew. XXII, 2092 


SOCIOLOGY, EDUCATIONAL see Educational 
sociology 


SODIUM AMIDE 


The action of sodium amide and other bases on 
benzyl type quaternary ammonium salts, E,J, 
Gaughan, XXII, 1827 


SODIUM CHLORIDE see Salt 
SODIUM IN SOILS see Soils—Sodium content 


SODIUM SULPHITE 


The action of sodium hydrosulfite on selected 
flavonoid compounds, P,.C, Trotter, 


XXII, 1833 


SOIL BANK PROGRAM 


The effects of some supply control programs on 
agriculture and related industries. R.T. Shand, 
XXII, 1852 


SOIL COLLOIDS 


Physico-chemical properties and behavior of 
clay-organic-complexes. J,A.F, De Silva, 
XXII, 1762 


SOIL MOISTURE 


Moisture and temperature effects on the trans- 
formations of nitrogen from applied ammonium 
sulfate in a calcareous soil. J.K, Justice. 


XX, 1783 


SOIL PHYSICS 


Influence of compaction and freezing on the 
structure and permeability of some se- 
lected horizons from northern Utah soils. 
S.R, Nagmoush, XXII, 


IL TEMPERATURE 


1764 


Moisture and temperature effects on the trans- 
formations of nitrogen from applied ammonium 
sulfate in a calcareous soil. J.K. Justice, 

XXII, 1783 

SOILS—MANGANESE CONTENT 


The rates and mechanisms of manganese reten- 
tion and release in soils. W.L. Rivenbark, 
XXII, 1765 


SOILS—NITROGEN CONTENT 


Moisture and temperature effects on the trans- 
formations of nitrogen from applied ammonium 
sulfate in a calcareous soil. J.K, Justice. 


XXII, 1783 


SOILS—POTASSIUM CONTENT 


Soil properties and chemical methods relating to 
the availability of potassium in selected south- 
eastern piedmont and mountain soils. R.A, 
Wiese, XXII, 1766 
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SOILS—SODIUM CONTENT 


Effect of anions on the sodium adsorption capaci- 
ty and electrophoretic mobility of sodium satu- 
rated Utah bentonite. T.G. Sommerfeldt. 

XXIf, 1766 

SOILS—STRONTIUM CONTENT 


Some aspects of the chemistry of radiostrontium 
in soils, R.J, Lewis, XXIL, 1763 


SOILS—SULPHUR CONTENT 


Sources of sulfur for crop plants in Michigan and 
its effects on their growth and composition. 
H,K, Cressman, XXII, 1780 


SOILS—NORTH CAROLINA 


Evaluation of properties and yield potentials of 
some important Atlantic coastal plain soils, 
L.A, Nelson, XXII, 1764 


Soil properties and chemical methods relating to 
the availability of potassium in selected south- 
eastern piedmont and mountain soils, R.A, 
Wiese. XXII, 1766 


SOILS—UTAH 


Influence of compaction and freezing on the 
structure and permeability of some se- 
lected horizons from northern Utah soils. 
S.R, Nagmoush. XXII, 1764 


SOLAR RADIATION 
Selective radiation properties of particulate 
semiconductor coatings on metal substrates. 


D.A, ‘Williams. XXII, 1931 


SOLID FUEL ROCKETS see Solid propellant 
rockets 


SOLID PROPELLANT ROCKETS 
Modification of the burning rates of ammonium 
perchlorate solid propellants by particle size 
control, E,K, Bastress, XX, 1925 
SOLIDS 


Infrared spectra of inorganic complexes and a 


microtechnique for the infrared study of solids, | 


F,E, Welsh, XXII, 1844 


SOLVOLYSIS 


PartI: The stereochemistry of the ortho-Clai- 
sen rearrangement, Part II: Solvolysis re- 
actions of cis- and trans-2-methylcyclopentyl 
p-toluenesulfonates, W.I, Kimoto, 

XXII, 1829 


SONATA (BASSOON) 


Solo sonatas, trio sonatas, and duos for bassoon 
before 1750. Musical supplement. B.K, 
Klitz. XXII, 2024 


SONGS (HIGH VOICE) WITH ORCHESTRA 


Part I: 
tenor and orchestra, 
R.M, Lombardo, 


Variations on a rose: three songs for 
Part II: String quartet. 
XXII, 2024 


SOVIET BLOC see Communist countries 


SPACE OF MORE THAN THREE DIMENSIONS 
see Hyperspace 


SPACES, GENERALIZED 


Generalized conjugate spaces, E.L. Walter, 
XXII, 2021 


SPAIN—HISTORY—CIVIL WAR, 1936-1939 
—-FOREIGN PUBLIC OPINION 


The wound in the heart: American responses to 
and interpretations of the Spanish Civil War. 
A, Guttmann, XXII, 1960 


SPANISH BALLADS AND SONGS 


El villancico popular tradicional en los siglos 
XV y XVI, A, Sanchez-Romeralo, 


XXII, 2005 




















SPEAKING see Preaching 
SPECTRUM, INFRA-RED 
Infrared spectra of inorganic complexes and a 
microtechnique for the infrared study of solids. 


F,E, Welsh, XXII, 1844 


SPECTRUM OF THE STARS see Stars—Spectra 


SPEECH 


The applicability of the Irwin-Hervey articulation 
analysis as a test of speech discrimination, 
A.L, Miller, XXII, 2106 


SPEECH—STUDY AND TEACHING 


James Milton O'Neill —— pioneer in speech edu- 
cation, E.F, Covelli, XXII, 2103 


SPEECH, INTERPRETATIVE see Oral interpre- 
tation 


SPEECH THERAPY 


Status and trends of speech personnel in the 
medical setting. C.R. Chworowsky. 
XXII, 2103 


SPENSER, EDMUND, 1552?-1599 


Bartholomew the Englishman and Edm:ind Spenser: 
medieval Platonists, J.L, Atteberry, Jr. 
XXII, 1973 


SPLEEN 


The effect of splenectomy on the primary and 
secondary response to BSA in the chicken. 
G.L,. Rosenquist. XXII, 2118 


SPORES (BOTANY) 
Comparative morphology of spores of the ferns 


and fern allies of Minnesota, N.A, Maloney. 
XX, 1805 


| SQUASH 


Selective herbicidal action of 3-amino-2,5-di- 
chlorobenzoic acid on Cucumis sativus, L, 
and Cucurbita pepo, L. R,S, Baker. 

XXII, 1780 


STAGE see Acting; Theater 


STAMINA, PHYSICAL see Physical fitness 


| STAMMERING 


An analysis of audience reactions to filmed sam- 
ples of stuttering speech. G.G, Casebier. 
XXII, 2102 


STANDARD OF VALUE see Value 


STARK EFFECT 


Theory of stark broadening of the spectral lines 
of ionized helium. K,Y, Shen, 
XXII, 2036 


STARS—SPECTRA 


A spectrophotometric study of the eclipsing binary 
SZ Camelopardalis, J.S, Neff. XXII, 1792 


STATE, THE—HISTORY OF THEORIES see 


Politicai science—History 


STATE AND EDUCATION see Education and state 
STATE AND INDUSTRY see Industry and state 
STATE PLANNING see Economic policy 

STATE TAXATION see Taxation, State 
STATISTICS 


An evaluation of the worth of some selection in- 
dices, J.S, Williams. XXII, 2022 


STATUS, SOCIAL see Social status 


STATUTORY CONSTRUCTION see Law 
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XXII, 1829 


Stereochemical course of the chlorinolysis of 
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A descriptive analysis of the behavior patterns 
in the ring dove (Streptopelia rhizoria), M.J. 
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XXII, 1887 


TEACHERS—PERSONNEL MANAGEMENT see 
School personnel management 


TEACHERS, TRAINING OF 
An investigation of the effect of a distinct empha- 


sis on creative and critical thinking in teacher 
education, I.P. Greif, XXII, 1885 
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Factors influencing the ecological distribution 
of Tendipes decorus (Joh.) in Coldwater 
_ Lake, Isabella County, Michigan, G.R, 
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UNGRADED SCHOOLS see Ability grouping in 
education 


UNIONS, TRADE see Trade-unions 
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and the United States. 


UNITED STATES—FOREIGN OPINION—NORWE- 
GIAN 


The reaction of Norway to American foreign 


policy, 1918-1939. D.H,. Linder, 
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VEGETABLE HYBRIDIZATION see Hybridization, 
Vegetable 


VEGETABLE KINGDOM see Plants 


VEGETABLE MOLD see Soils 
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The public-utility status of commercial ware- 
housing in the United States: an investigation 
into its history, scope, and justification, A.G. 
Sweetser. XXII, 1858 


WASTE, DISPOSAL OF see Factory and trade 
waste 


WATER 
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